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ABSTRACT 

Developed  during  a  project  designed  to  provide 
continuous,  performance-based  vocational  training  at  the  secondary 
and  postsecondary  levels,' this  instructional  guide  is  intended  to 
help  teachers  implement  a  laterally  a»d  vertically  articulated 
secondary  level  automotive  mechanics  program.  Introductory  materials 
include  descriptions  of  Automotive  Mechanics' I  and  II,  descriptions 
of  secondary  and  postsecondary  automotive  mechanics  programs, 
postsecondary  course  descriptions,  secondary  level  automotive 
mechanics  objectives,  suggested  automotive  mechanics  curriculum 
levels,  suggested  guidelines,  discussion  of  sample  tests  provided  in 
the  guide,  "and  suggested  instructional  time.  Topics  covered  in  the  13 
units  include  an  introduction;  lubrication  and  vehicle  operating 
maintenance;  automotive  engine  maintenance,  repair,  and  overhaul; 
fuel  system  maintenance  and  repair;  emission  controls  and  exhaust 
systems;  cooling  system,  heater,  and  air  conditioner  maintenance  and 
repair;  electrical  ignition  systems;  drive  train;  wheels  and  tires; 
steering  and  suspension;  braking  system  maintenance  and  repair; 
automotive  servicing;  and  servicing  diesel  fuel  injection  systems. 
Suggested  instructional  time  and  task  listings  begin  each  unit.  For 
each  task  in  a  unit,  some  or  all  of  the  following  are  provided: 
performance  objectives,  performance  actions,  performance  standards, 
recommended  sources,  related  technical  information,  and  other 
information  the  teacher  might  need.  Appended  to  the  basic  document 
are:   (1)  a  set  oil  appendices  that  are  relatively  standard  for  the 
items  in  this  series,  and  (2)  a  set  of  outcome-referenced  tests. 
(YLB) 
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ABSTRACT 


Occupational  Education  Articulation  Program: 
Automotive  Mechanics 

Wm.  Edward  Henderson,  Jr. 

The  School  District  of  Greenville  County 
P-.  a.  Box  2848 
301  Camperdovm  Way 
Greenville,  S.C.?  29602  ' 

March  1,  1982,  through  February  28,  1983 

IPUR^OSE;.  :         To  develop  a  continuous  line  of  vocational  training  in 

.Similar  Automotive  Mechanics  programs  so  that  students  <■ 

may^ continue  their  education  at  the  secondary  and  post- 
-secondary  levels  ^without  los,s,  of  time  or  waste  of  effort 
in  repeating  tasks  *  that  ,havej  been  .mastered  previously  . 

To  provide  a  system  where  teachers  can  cooperate  ef- 
fectively in  providing  a  continuous  occupational  develop- 
ment program  where  the  level  and  type  of  training  that 
leads  to  entry-level  employment  skills  will  be  clear  to 
students,  teachers,  other  educators,  and  employers.  *  . 

METHOD:  Automotive  Mechanics  teacher  representatives  from  four 

secondary  level  vocational  centers  of  The  School  District 
of  Greenville  County  and  post-secondary  level  Automotive 
Mechanics  teacher  representatives  from  the  Industrial 
Division,  Greenville  Technical  College  were  brought 
together  in  task,  force  committee  meetings  and  workshops 
to  survey  very  similar  vocational  courses  of  training  to'- 
identify  possible  .overlap  or  gaps  as  students  continued 
Automotive  Mechanics'  training  from  the  secondary  level  to 
the  post-secondary  level.    In  addition,  there  was  interest 
in  lateral  articulation  of  similar  programs  at  the  secondary 
level.    An  articulated,  performance-based  (competency-based) 
instruction  objectives  guide  was  developed  by  the  Auto- 
motive Mechanics  Task  Force  Committee  to  facilitate 
articulation.    By  the  task  analysis  process,  the  Task 
Force  Committee  on  Automotive  Mechanics,  identified  the 
essential  competencies  for  Automotive  Mechanics  for  a 
•  student  to  continue  training *or  for  initial  entry  into 
the  labor  market,  in  an  Automotive  Mechanics  related  field.  . 


iv 


Title  of  Project: 

Project  Coordinator: 
Contracting  Agency: 

Program  Period: 


Major  objectives  for  competency  Were  stated,  performances 
to  obtain  the  objectives  were  identified  and  placed  in  x 
sequential  order,,  instruction  time  was  estimated,  and 
performance  standards  were  stated.    Finally,  outcome-' 
referenced  (criterion-referenced)  measures  of  competency 
were*  developed  as  a  guide  in  articulating. 

As  a  result  of  this  project,  the  Articulated,  Performance- 
based  Instruction  Objectives  Guide  for  Automotive  Mechanics 
was  developed.    This  articulation  guide, .however,  is  not 
a  final  product  since  it  must  be  field-  trial  tested  and* 
revised.    Modifications  and  improvements  to  the  Guide  are 
expected  since  the  process  of  education  must  be  cdntinually 
reviewed  to  ensure. that  objectives,  are  valid  and  are 
being  met  as  best  they  can  be  met  under  given  conditions. 

A, Policies  and  Procedures  guide* was  developed  to  aid  " 
articulation  activities  iir  an,  [earlier  phase  of  the  project 
and  were  used  to  direct  articulation  activities. 

Two  workshop  guides,  developed  during  the  earlier  phase 
of' the  project  were  used  co  assist  task  force  committee 
participants  in  writing  perfonnance^based  objectives, 
performance  actions  to  reach  the  objectives,  performance 
standards,  and  outcome-referenced  tests. 

These  guides  contain  how-to-do-it  sections  distributed  to 
teacher  participants.    The  workshop  guides  and  the  Policies 
and  Procedures  Guide  were  revised  during  this  phase  of 
the  articulation  program. 
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Replace0Defrqster  Hose.   ........  227;" 

ReplaceN  Heater  Control  Units,*  .................  228* 

Remove  and  Replace  Water.  Heater  Core.  ..............  229" 

Diagnose  Heating  System  Malfunctions*  ............  V...  230 

Unit  6.0-C  Task  Listings  ,.  .v."23t  v 

Unit  6.0-C    Automobile  Air  Conditioner  Maintenance  and.  Riepair.  .  .  .  233 

Check  Air  Conditions  for  Satisfactory  Operation  '  233  , 

Discharge  Air  Conditioning  System  234 

Replace  Fan  Motor.  +>   \  .  23S 

Replace  Drier  in  AC  System.  ...................  236 

Replace  Expansion  Valve  in  AC  Unit.   *  .      237  . 

Replace  Compressor  Seals.  ...  ..«........•••.  .  Z3S' 

Replace  Condenser  Assembly  in  Air  Conditioning  Unit  >%  .  I  .  .  ..239  * 

Replace  POA  Valve  in  AC  Unit  '   2A0 

Replace  Air  Conditioner  Compressor.  ..............  241 
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Pressure  Test  and  Leak  Test  AC  System  •  ,   242 

Diagnose  Air  Conditioning  Malfunctions •    .    244  * 

Repair  AC  Electrical  Circuits  •  •  •  <   245 

Repair  Vacuum 'Circuits*   *   246 

Inspect  and  Recharge  Air  Conditioning  System  with 

  —     -Refrigerants  -r-v-v*«  •  •  v  •  •  ~i  •  •  •  »  •  •  •  •  •  "  i  •  •  «  247 

Evacuate  AC  System*  •  •  •  .  •   /  ♦  ♦  248 

Unit  7.0  Task  Listings  ?  c  •  •».••  .\.  , ,  ♦  •  •  .  249 

Unit  7*0    Electrical  and  Ignition  Systems^  -  Maintenance 

and  Repair  •  .  .  .  ♦  .  .  •  •  •  •  .  .  •  .      ,      .  •      .  .  .254 

Check  Spark  Plugs  and  Replace  as  Needed  •   254 

Check  Spark  Plug  Writing   255 

Clean  and  Replace  Distributor  Cap  Towers,  Wiring,  and 

Other  Minor '  Electrical  Units  -.257 

Inspect,  Adjust,  Remove,  and  Replace  Alternator  Belt   259  % 

Test,*  Service,  or  Replace  Batteries,  Cables",  and- 

Battery  Boxes.  •  •      •••••••••«*••,••••  .  260 

Perform  Operational  Inspection  of  Lighting  Systems: 

Replace  Bulbs,  Flashers,*  and  Fuses  as  Necessary*  »  •  .  •  •  261 

Test  and  Replace  Fuses  «   262 

Replace  Flasher  Units    263 

Adjust  Backup  Light  Switches  •  .  .  .  264 

Adjust  Head^ghts  .  .  .  •  ♦   265 

Set  Ignition  Timing   266 

Replace  Alternators  ,   267 

Replace  Starters*  •  •  .  •  -                           •  •  •  268 

Replace  Starter  Solenoid                       ♦  ♦   269 

kepair  Alternators*  ♦   270 

Analyse  Malfunctions  in  the  Cranking  System  .      •   272 

Replace  and  Adjust  Distributors  .  .   273 

Repair  or  Replace  Switches                                                         .  274 

Repair  Windshield  Wiper  Mechanisms  and , Controls  •  •   275 

Repair  or  Replace  Fuse.  Box  Assembly  •  •  •  276 

'  Replace  Chasis  vand  Underhood  Wiring   277 

Jto|t  and  Rewire  Dash  Units  ~  -.278 

A$jfclyze  Cause  or  Electrical  Malfunction  .  .  .  ♦  ,   279 

Replace  Ignition  Switch  and  Resistor*  •  <    280 

Evaluate  Altex^iator ,  Generator*  and  Regulator  Output   281 

Repair  or  Replace  Charging  System  Regulator  •  *    282 

Analyze  or  Adjust  Engine  Performance  Using 

Engine  Analyzer*  •  •  ♦   283 

Strobe  Distributor  and  Modify/Correct  Advance  Curves   284 

fnspect  Secondary  lycuit  Lead  Wires,  Distributor  Cap, 

and  Rotor,  ana  Measure  Secondary  Wire  Resistance^   286 

Inspect  Ignition  Switch,  Resistor,  Wiring,  and 

Ceil  or  the  Primary  Circuit.  .t  •  ...  287 

Replace  Coil  of  the  Primary  Circuit*   288 

.Locate  and-  Repair  Shorts  and  Open  Circuits  in  Wiring   289 

Test  and  Repair  Transistor  Ignition  Systems  290 

Inspect  Points  and; Condenser  of  Primary  Circuit    291 

Replace  Points  and  Condenser  (Tune-up)   292 

%  •  Overhaul' Distributor.    293 

Perform  Complete.  Engine  Ture-up  ••••••••  294 
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Unit  8.0-A  .  Drive  Train  .......  297 

-  *    Check  .Fluid  Levels  in  Standard  Transmission   297 

Check  Fluid  Levels  in  Automatic  Transmission  and 

~~  Fill  to^Proper  Level..'  "..  .  ,  7  •  .  298 

Select  Fluids  for  Proper  Application  (Lubricate)   300 

Inspect  Universal  Joints  for  Wear  or  Damage   301 

Lubricate  U-joints   302 

Rubricate  Speedometer ^Cable  Drive  G^ar  and  Housing   303 

Unit  8.0-B  Task  Listings  ;  ,304 

Unit8.0-B    Drive  Train.,  .................  ; " 306 

Adjust  Clutch  .  ....>..,   306 

Repair  and  Replace  Slip-Joints,  U- Joints.  .  .  .   307 

Repair,  Replace,  or  Adjust  Front  Drive  Axis  ; 

Assemblies   309 

Replace  Manual  .Transmission  Rear  Seal,  Gasket,  and 

■   Bushing  (In  Car  Repairs)   „  .  .  '   310 

Remove  and  Replace  Clutch,  Disc* Pressure  Plate, 

Release  (Throwout)  Bearings  Pilot  Bearing 

(Bushing),  and  Adjust  External  Shaft 

Linkage  on  Manual  Transmission   311 

Replace  Transmission  Mounts  9  ....  313 

Test  Manual  Transmission  Operation   314* 

Replace  Manual  Transmission   315 

Rebuild  Manual -Transmission   316 

Replace  Rear  Axle  Shaft,  Bearing  and  S&al   317 

Replace  Pinion  Seal  .  .  . \.   318 

Diagnose  Differential  Malfunctions  "   319 

Repair  or  Replace  Differential   .   320 

Unit  8.0-C  Task  Listings  322 

Unit  8.0-C   Drive  Train  I   324 

Perform  Operational  Tests  on  Automatic  Transmission   324 

Adjust  Colvimn-Type  Linkage   325 

Adjust1  Floor  Linkage.  .                                *  *  .  .  .  326 

Adjust  Linkage  From  Engine  to  Automatic  Transmission.  ......  327 

Clean  and  Visually  Inspect  Transmission   328 

Diagnose ,  Replace,  or  Adjust  Modulators   329 

Service  Filter.  .   330 

Replace  or  Adjust  Neutral  Safety  Switch                    t    331 

Make  Band' Adjustments  (Internal  or  External)   332 

Remove  and  install  Automatic  Transmission    333 

-Replace  External  Seals,  Gaskets,  and  Lin&s  on 

Automatic  Transmission   335 

Inspect,  Remove,  and  Replace  Converter.   336 

Overhaul  Automatic  Transmission  "337 

Unit  9.0  Task  Listings   .  .   338 

Unit  9.0    Wheels  and  Tires  „  \   339/ 

Remove  and  Replace  Tire,  Tube,  and  Rim  Assembly    339 
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Repair  Flat  Tire*  .  .  .  .  .  v.  ■   341 

Recognize  Both  Causes  and  Remedies  of 

Abnormal  Tire  Wear  *  •    342 

Pefonn  Front  Wheel  Bearing  Services,  Remove,  Clean , 

 I^bricajte^JRepJLace,  and  Ad  jus  t»«-.«-           .r.      •  •      •  .  •  344- 

Speed  Balance  Wheels  and  Tires  .  .  345 

Diagnose  Tire  and  Wheel  Malfunctions                                          .  346 

Unit  10.0  Task  Listings  .  •   "347 

Unit  10.0    Steering  and  Suspension   350 

"Lubricate  Front  and  Rear  Suspension  •  •  ,   350 

Replace  Belts  and  Adjust  1'ension*  •  •  •   351 

Check  and  Cor#rec£  Power-Steering  System  Fluid 

Level  and  Belt  Tension  •                                           •  •  •  •  352 

■Inspect  Steering  Linkage  and  Ball-Joints    •  •  •  *   353 

Replace  Tie  Rod  End  (Ball  Socket)  .  •  •  «  ...  354 

Replace  Idler  Ann   355 

Remove  and  Replace  Shock  Absorbers   356 

Remove  and  Replace  McPherson  Strut  Assembly  *   357 

Perform  Visual  Inspections  of  Suspension  System    359 

Inspect  and  Service  Front  Wheel  Pcarings 

and  Grease  Seal.  •  •      •   360 

Inspect  and  Diagnose  Steering  and  Front  Suspension 

System  Problems.  •  ■   362 

Replace  Coil  Springs.   \  363 

Remove,  and  Replace  Leaf  Springs.  .  .  .  ,  «   365 

Adjust  Worm  and  Sector  in  Steering  Gear  •  .  .                         •  •  366 

Repair  or  Replace  Manual  Steering  Components   367 

Replace  Power  Steering  Components    368 

Repair  Tilt  and  Telescoping  Stefering  Wheel                             .  .  369 

Inspect  Front  Suspension  System  , .  •  •  •  370 

Rebush  King  Pins                           .  .  .  „  \  ...  372 

Replace  Ball-Joints  .  .  .  .  .   373 

Replace  Front  Suspension^  Control  Arms  and  Bushings   374 

~     Adjust  Torsion  Bars   375 

Replace  Torsion  Bars.  .  .   376 

Balance  Wheels  and  Tires.  •   377 

Remove  and  Replace  Steering  Spindle  (Ball-Joint  Type)    378 

Inspect  and  Align  Froyit  Eijd   379 

Inspect  and  Service  Rear  End  .  »   380 

Unit  11.0  Task  Listings  •  ♦  •   .381 
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Identify  Types  and  Grades  of  Brake  Fluid.      .  .   385 

Check  Brake  Master  Cylinder  Fluid 

and  Fill  to  Proper  Levels  -  •  •  •  386' 

Inspect  Brake  Lines  for  Condition  and  Leaks    387 

Inspect  Parking  Brake  Operation  #..-...  388 

Adjust  Service  Brakes  (Non-self-Adjusting)   389 

Adjust  Hand  Brake  Linkage  ;  .  •  •  390 
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Adjust  External  Band.   391 
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Required, Adjustments  . ^  '   392 
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AUTOMOTIVE  MECHANICS  I 


Secondary 

Automotive  Mechanics  I"  • 

AUTO  MECH  I  COMPUTER- NUMBER:  743 

4 

\ 

Automotive  Mechanics  I  teaches  the  basic  funda- 
mentals of  the  gasoline  automobile  by  allotting 
students  to  work  on  laboratory  engines  and  mock-ups 
prior  to  actually  undertaiking  actual  rrpair  jobs. 
Under  the  supervision  of  .the  instructor,  students 
perform  repair  woik  on  selected  jobs  brought  into 
the  automotive  mechanics  shop*v   The  students"  become 
skilled,  in  locating  and  tdiAgao^tng  troubles  and  • 
making  repairs  on  all- makes  and  models  of  gasoline 
•automobiles.  .  Generally,  the  working  conditions  and 
equipment  found  in  thB  auto  mechanics  shop  will  be 
comparable  to  those  of  mafny  large  aiito  - service 
departments. 

Meet  minimum  industry  performance  standards  of  per- 
formance in  •  •  • 

^Identification  of  shop  safety" hazards,  practicing 
shop  safety  requirements,  shop  first  aidj  identi- 
fying, string  purpose,  and  demonstrating  how  to  use 
and  maintain  common  shop  tools,  equipment  and  ma- 
chinery; identifying,  stating  purpose  and  application 
of  Standard  Shop  Operating  Procedures* 

Identification  and  stating  the  purpose  and  operation 
of  the  major  assemblies  and  their  components  and 
demonstration  of  operator  maintenance  of  .the  modern 
gasoline  * fueled  automobile. 

Listing  the  vocational  opportunities  in  the  auto- 
motive maintenance  field,  practicing  interpersonal 
relationships  with  the  employer,  fellow  worker,  and 
the  customer. 

Doing  oil  changes,  vehicle  lubrication,  tire  re- 
placement and  repair,  and  vehicle  winterization. 

Inspection,  maintenance,  removal  and  replacement  of 
automotive  cooling  system  components,. 

Inspection,  service,  maintenance,  removal  and  re- 
placement of  automotive  heater  components,  if  auto- 
motive* air  conditioning  is  not  taught. 

■1.  . 


Inspection*  adjustment,  repair,  and  replacement  of 
'brake  systems . 

Inspection,  adjustment,  replacement  or  repair  of  _ 
automotive  fuel  systems  and  components.  . 

Inspection,  adjustment,  service,  replacement  or 
repair  of  automotive,  drive  train  with  manual  trans- 
mission. ■  - 

Inspection,  maintenance,  repair,  and  replacement,  or 
overhaul  of  .the  automobile  gasoline  engine,  to  - 
include  the  engine  system; 

Inspection,  service,  maintenance,  and  tepair,  or 
replacement  of  components  of  the  automotive  air 
,    conditioning  system, „to  include,  the  automotive 
.heater. 

Inspection,  service^  adjustment    maintenance  and 
repair,  or  replacement  of  components  of  the  auto- 
matic transmission.'    .  . 

Inspection,  maintenance,  -and  repair,  or  replacement 
of  components  of  the  automotive  electrical  system.  . 

Inspection,  service,  maintenance,  and  repair  of 
-automotive  emissions  control  systems. 

Practical  application  of  completed  instruction  in  a 
simulated  automobile  maintenance  shop  environment. 

PREREQUISITES:  None 

Suggested  Grade  Level:  11 

RECOMMENDED:  For  optimum  success,  students  should  be  atile  to  read 

at  the  tenth  grade  level  and  students  who  do  not  * 
read  at°the  eleventh  or  twelfth  grade  level  may 
experience  difficulty  understanding  shop'  manuals  and 
specifications,  repair  instructions,  and  inter- 
preting diagnostic  equipment. 

Me.chanical  aptitude  and  a  high  degree  of  manual, 
dexerity  typically  are  needed  for  success  as  &n 
automotive  mechanic* 

Physically,  the  automotive  student  must  be  able  to: 
stretch,  bend,  stoop,  and  reach 

-  lift,  carry, .and  place  heavy  objects 
read  fine  markings  on  various  gauges 

-  '     see  and  hear  well,  either  naturally  or 

with  correction  "  ^ 
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perform  precise  alignment  and  assembly  , of 
components 


The  student  should  like  activities  that:  : 

-  p^are  mechanical 

use  the  hands  to  assemble  and.  disassemble 
parts /assemblies 

involve  diagnosing  various  malfunctions 
'  and  problems 

-  *     involve  performing  intricate  and  precise 
>  operations  on  machines 

typically  are  liidpor 

The  automotive. mechanics  student  should  be  prepared 
W    .    '  \     \  ■ 

-  -  worU  witK  hands  in  grease  and  oil 

-  follow  written  instructions  in  detail 

-  lift  objects  of  considerable,  weight 

-  work  in  various  positions 

-  follow  saf ety  rules  to  safeguard.  t;he 
well-being  of  all  students  in  the  shop 
accept  responsibility  for  safeguarding 

-  *  "  •      '  expensive  equipment  *  / 

-  explain-  to,  a  customer  what  is  being,  done 
•  ,   and  why  /  ' 

The  student  should  Have  adequate  math  slcills* to: 

-  '    calculate^  rate  and  fees  for  labor  and 
;  *  «M  .  parts  costs^ 

measure  ratios  and  volume 

-  make  precise  measurements  such  as  using  " 
the  micrometer  to  1/1,000  or  1/10,000  inch 
accurately  computing  arithmetic  problems 


REQUIRED/ SUGGESTED  INSTRUCTIONAL  vHOURS l 


System 

"  -Year 

Division. 

Class 

Lab 

Total 

Credits 

3 

3 

Hours '  , 

540  ■ 

540 
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LEVEL: 
TITLE: 

DESIGNATION: 
DESCRIPTION: 

OBJECTIVES: 


Secondary 

Automotive  Mechanics  II 

-AUTO  MECH  II  COMPUTER  NUMBER:  744 

Automotive  Mechanics  II  reviews,  expands,  and  applies 
the  principles  learned  in  Automotive  Mechanics  I. 

Upon  completing  Automotive  Mechanics  II,  the  student 
should  demonstrate  competency  in- Automotive  Mechanics 
(D.6.T.  620.281)  tasks  by: 

"Repairing^  overhauling,  and  maintaining"  automotive 
vehicles  by  applying  knowledge  of  service  procedures, 
and  using  hand  and  power  tools,  as  well  as  specialized 
automotive  equipment;  discussing  with  customers  or 
reading  work  orders  and  examining  and  testing  vehicles 
to  determine  the^ nature  and  extent  of  repairs  or 
service  required.  "Removing  units,  such  as  engine, 
transmission t  or  differential,  using  wrenches  and 
hand  tools,  and  inspecting  part*  for  wear  and  defects, 
visually  arid;  by  using  micrometers  and  gauges  •  Re- 
pairing  or  rebuilding' units,  using  hand,  power,  and 
machine*  tools.    Replacing  units  in  vehicle,  and 
aligning* and  securing,  using- hoist  and  hand  tools. 
Tuning  engines  and;  testing  the  functioning  of  vehicles 
with  electronic  diagnostic  equipment.    Repairing  and 
overhauling  other  standard  automotive  systems  such 
as  cooling,  electrical,  fuel, :  exhaust,  and  steering 
systems,  and  specialized  units.    Recording  work  done 
and  parts'and  materials  used, * oh-work  order  or  job 
ticket,  and  vehicle  condition  report. 


PREREQUISITES; 


^Automotive  Mechanics  I 
'Suggested  Grade  Level: 
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REQUIRED/SUGGESTED  INSTRUCTIONAL  HOURS: 


X 


System 

lea 

r  4 

Division . 

Class 

Total 

Credits 

I      3  ' 

Lab  | 

3 

Hours 

540 . 

540 

Given  typical  situations  with  an  automobiie,  the 
student  will  demonstrate  such  services  as  lubri- 
cation, changing  or  adding  fluids  to  the  automobile, 
battery_s,ervicing,.  servicing  tires,  and  inspecting 
and  replacing  systems  components  according  to  speci- 
fications and  to  meet  minimum  industry  performance 
standards, 

« 

Given  basic  automotive  servicing  tools,  equipment, 
and  machines,  typical  automotive  situations  to 
service,  the.  student,  within  the  scope  of.  his/her 
training  and  experience,  Td.ll  locate  and  diagnose, 
faults  and  make  the  necessary  adjustments,  repairs, 
replacements,  or  seiivice  so  the  automobile  will  meet 
minimum  industry  performance  standards. 

Through  outcome-referenced  measures  of  knowledge  and 
skill,  the  student  will  demonstrate  the  competencies 
expected  to  successfully  enter  the  automotive  mechanics 
field  or  to  qualify  for  additional  mechanical  training 
in  specialized  automotive  servicing  or  in.  diesel 
engines.  '  * 

In  training,  just  as  it  is  in  the  field  of  work,  ' 
individual  differences  and  interests  must  be  recpgnized 

Successful  completion  of  all  modules  of  training, 
should- qualify. the  graduate  io  enter  the  automotive 
mechanics  field  as  an  Automotive  Technician .  * 

With  a  minimum  of  at  least  one  year  of  successful 
experience  in:an  automotive  maintenance 'shop,  the 
graduate  should  Nbe  qualified  to  become  a  Master 
Automotive  Technician  and  to  pursue  certification  in 

•  automotive  servicing •  ^ 

\  / 
Graduates  who  do  npt  satisfactorily  complet/e  the 

.full  course  of  training  may  be  competent  tcNqualify 
for  one  of  the  following  specialized  areas  of^sfervicing. 

-  Service • Station -Specialist  I 
r  Automotive  Brake  Technician  / 

-  Automotive  Fuel  System  Maintenance-Repair/ 
Technician  *  7 

-  Manual  Transmission  and  Rear  Axle  Techittcian 
.  -  Automotive  Front.  End .  Technician  ^^-^  * 

-Automotive  Heating  -  Air  Conditioning  Xschnibiaj 

-  Automotive  Transmission  Technician  /C 

-  Automotive  Electrical  Systems  Technician  ( 

Other  graduates  who  demonstrate  .competency  in  onlyV. 
part  of  the  total  scope  of  training  may  qualify  for 
initial  employment  in  one  of  the  following  areas  of 
the  automotive  servicing  field* 
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-  Tire  Servicing 

-  Auto  Parts  Counter  Service 

Skilled  mechanics  usually  earn  between  two  and  three 
times  tHe  Tvoufl>T*rate  as  entry  levied  workers  "withouF 
experience*  - 

Most  automotive  mechanics  tfo.rk  between  40  and  48 
hours  a  week*,  but  many  may  work  even  longer  during< 
busy  periods.    Often,  hourly* workers  earn  overtime 
rates  for  additional  work*  - 

Typically,,  mechanics  work  indoors.    Modern  auto- 
-.mobile  service  departments  generally  are  well  venti~ 
lated,  heated,-  and  lighted.    Older  or  smaller  service^ 
shops  may  not  have  these  .advantages. 

Automotive  mechanics  typically  work  with  dirty  and 
*  greasy  parts,-  and  in  awkward  positions.    Minor  cuts 
and  bruises  are  common*    Serious  accidents  may  be 
avoided  by  observing  good  sdfety  practices* 

Typically  the  automobile  repair  business  in  not  very 
vulnerable  to  changes  in  economic  conditions  and 
mechanics  can  expect  steady  work.  ■ 

The' majority  of -automotive  mechanics  will  work  in 
shops  of  less  than  five  persons. 


/ 

/ 
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SECONDARY  DESCRIPTION  V 


AUTOMOTIVE  MECHANICS' 


Graduates  of  Automotive  Mechanics  hayebeen  trained  in  the  basic  funda- 
mentals of  the  automobile.    Under  the  close  supervision  of  the  in- 
structor, work  is  conducted "on  laboratory  engines  and  mock-ups  prior  to 
the  student  accomplishing  selected  repair  jobs  that  are  brought  into  the 
automotive  mechanics  laboratory.    .Graduates  are  competent  diagnose  and' 
locate  troubles  of  all  makes  and  models  of  automobiles  and  are  able  to 
make  the  necessary  repairs  or  Replacements  to  engines,  fuel  or  other 
systems,  and  various  accessories.    The  working  conditions,  tools;  and 
equipment  found  in  automotive  mechanics  laboratory  are  comparable  to 
those  found  in  most  large  auto  service  departments. 

Recommended  course  content  included ,  * 

1.  Safety 

2.  Proper  techniques  of  using  hand,  tools  * 

3.  Service  manuals  ^ 

4.  Test  equipment 

5.  Body  service 

6.  Engines   .  . 

7  •  Transmissions 

8.  Fuel  systems 

9.  Electrical  systems 

10.  Cooling  systems 

11.  Suspensions 

12.  Braking  systems 

13.  Diagnosis 

14.  Estimating  cost 


Outline  of  High  School  Credit  Courses »  Columbia,  SC:    State  Department 
of  Education,  p.  126,  1980. 
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POST-SECONDARY  DESCRIPTION 
AUTOMOTIVE  MECHANICS, 

To  keep  up  with  increasing  technology  automotive  mechanics  covers,  such 
topips  as  4 emission  controls,  air  conditioning  systems,  .complex  electrical 
vacuum,-  and  hydraulic  accessories,  and  much  more  that  tomorrow's  * 
automotive  technician  must  know.    The  technician  is  thoroughly  trained 
in  theory,  diagnostic  techniques,  and  a  wide,  variety  of.  automotive 
servicing  skills. 

■  .  * 

Automotive  Mechanics,  is  a  four  quarter  diploma  program  offering  training 
in  the  technical  and'manual  skills  essential  to  the  testing,  diagnosis,  • 
and  servicing  of  motor  vehicles.  ' 

Suggested  Sequence  of 'Required  Courses: 

FIRST  QUARTER 

COURSE 

NUMBER       COURSE  TITLE' 

MAT  167     Applied  Math  ~  Automotive  • 
AUt  lil      Pbwer  Plant  Fundamentals 
AUT  112     Fundamentals  of  Automotive*  Electric 
AUT  .128     Tools  &  Equipment,  Use,  Care  and 

Maintenance^ 
WLD  125     Automotive  Welding  - 

SECOND-  QUARTER, 

ENG  151     Language  Applications 
PHY  111     Applied  Physics 
AUT  123     Fuel  Systems  and  Carburetion 
AUT  124     Electrical  Systems  I 

THIRD  QUARTER 

PSY  112     Industrial  Human  Relations 
AUT  121     Internal  Combustion  &  Engine 

Re  condi  t ionitfg 
AUT  133      Power  Train  I 

AUT  109     Automatic  Transmission  'Systems  2  3  3 

n      li  Is 

FOURTH  QUARTER 


"  CLASS 

LAB 

CREDIT 

5 

0 

5 

4 

3 

.  5 

'  3 

3 

4 

-2 

3 

3 

3 

3 

4 

17 

12 

•  *2T 

3v 

.0 

3. 

3 

0 

3 

3 

6 

5 

4 

6 

6 

13 

12 

17 

3 

0 

■  3 

4- 

'  12 

8 

2 

.6  ■ 

4 

AUT 

132 

Brakes  I                     ■  > 

5 

3 

6 

AUT 

142 

Steering  and  Suspension  Systems  I 

2 

6 

4 

AUT 

143 

Automotive  Accessories 

2 

3- 

3 

AUT 

131 

Automotive  Diagnosis  and  Repair.  I 

3""  1 

3 

ECO 

100 

Consumer  Economics 

3 

0 

3 

15 

15 

20 
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Additional  Fees  and  Requirements  for  Automotive  Mechanics  include: 
Uniform  clothing  as  specified*  , 

Personal  tool  set*   .  r 

Safety  glasses* 

-Textbooks -as  specified*  -      \  -        ,  t 


Industrial  Division  Catalog,  Greenville  Technical  College,  Greenville, 
SC:    Greenville  Technical  College,  p.  8-9,  1980. 


POSTr.S  ECONDARY:  'COURSE'  pE§CRIPTIO!i 
'     '  .*  = -AUTOMOTIVE  MECHANICS  .  ■ 


MAT  167,   APPLIED  MATH  I  r  -AUTOMOTIVE    '  . 

"Mathematical  applications i  'f 6 £- automotive  repairmen.  0-0-5) 
AUT  111    POWER.  PLANT  FUNDAMENTALS/  ' 

''Student  learns  automotive  fundamentals,  principles  of  engine  operations, 
inclu  ling  HRT-calculations ,  efficiency  combustion  thepry r  etc •    Types  of 
engines ^  cylinder's,  and*  valve  'arrangements,  lubrications,  fuel  exhaust 
systems  and ^cooling  are  /also  included*  (4-3-5) 


AUT  1121  FUNDAMENTALS 'OF  AUTOMOTIVE  -ELECTRICITY 

"A  study  of  the  fundamentals  of .electricity  and  magnetism*    This  course 
familiarizes  the  student  with. basic  circuits,  batteries,  cranking  motors 
and  ignition  system*    (3-3^4)-;  . ■  , 

AUT  JL28    TOOLS  &  EQUIPMENT,  USE,  CARE,  &  MAINTENANCE 

"Students  gain  knowledge  in  the  proper  selection  of  tools  and  equipment, 
when  to  use,  proper  applications  including  maintenance  and  safety* 
(2-3-3)  ,  ■  * 

WID  125-  AUTOMOTIVE.  WELDING 

"A  study* of  principles  of  oxyacetylene  and  arc  welding,  basic  principles, 
of  cutting  and  applications  of  each  as  applied  to  auto  repairs*  (3-3-4) 

AUT  123    FUEL  SYSTEMS  AND  CARBURETION    *  0 

"A^  basic  course  of  .gasoline  engine  fuel  system  study*    This,  includes 
principles  of  carburetidn  anii;x6mpoiienl^_of_t±Le_£uel^^ys terns,  such  as, 
fuel  pumps,  system  pluibing,  manifolding  and  fuel  injecting*  (3-(6-5) 

AUT  124    ELECTRICAL,  SYSTEMS  ]r  ;  ; 

,fAn  advance  study  is  made  of  electrical  systems  components  and  operation* 
Included  iri  this  study  are  printed  circuits,  alternators  an<i  generators,  « 
various  types  of  wiring  including  those  used  on  commercial  vehicles* 
All  components  are  checked^with  modern  testing  and'  diagnostic  equipment* 
The  student  will  demonstrate  his'mastery  of  the- subject  by  troubleshooting 
.electrical  systems  and  repairing  fcased  on  his  findings*  (4*6-6) 

^  .  _  _ __   


AUT  JL21    INTERNAL  COMBUSTION  ENGINE  RECONDITIONING 


"The  step  process  of  engine  overhaul  is  accomplished  through  class 
discussion  and  shop  demonstrations  with  student  participation*  Students 
are  required  to  perform  in  all  phases  of  "rebuild":    cleaning,  specif  id- 
eations, pertinent  measurement,  assembly  and  "runin"  of  unit*  "Live" 
engines  are  utilized  and  made  operational*  (4-12-8) 

AUTJL33    POWER  TRAIN  I  ' 

"A  study  of  clutches,  conventional  automotive  transmissions  anu  over- 
drives*   Included  are  drive  line  with  universal  joints^  differentials 
and  rear  axles*    The  student  will  demonstrate  his  ability  to  rebuild 
each  of  these  units*  (2-6-4) 


AUT  109    AUTOMATIC  TRANSMISSION  SYSTEMS 

"A  basic  study  of  automatic. (hydraulic)  transmissions  by  an  individual 
study  of. fluid  couplings,  torque  converters,  principles  of  automatic 
controls  and  planetary  gear  systems,  with  maintenance  and  repair  service  - 
included.    (2-3-3)  <  , 

AUT  132    BRAKES  I; 

"A  study  of  the  fundamentals  hydraulic  laws  and  their  application  to 
automotive  brake .systems.    Students  will  be  performing  periodic  pre-  , 
yentive  maintenance,  rebuilding* hydraulic  systems,  replacing  brake  shoes 
and  servicing  the  disc  brake  systems.  (5-3-6) 

*  »  *  * 

AUT  142    STEERING  &  SUSPENSION  SYSTEMS  I 

"A  technical  and  practical  study  of  .the  principles  of  automobile  and  > 
'truck  suspension  systems,  including  steering,  alignment  and  wheel  balancing. 
The.  student  Becomes  familiar  with  the  use  and  application  of  balancing 
and  alignment  equipment.    (2-6t4)  * 

r  *  o  *  . 

AUT  143    AUTOMOTIVE  ACCESSORIES 

"This  study  includes  short  sessions  on  the  various  types  of  automotive , 
accessories  designed  for  safety  and  comfort.    Students  will  troubleshoot 
and/or  make  repairs  and  adjustments  on  automotive  accessories. 

AUT  131    AUTOMOTIVE  DIAGNOSIS  &  REPAIR  I 

"A  practical  study  ty  correlating  previous  instructions,  diagnosing  to* 
-determine  cause  of  a,  specific  problem,  performing  preventive  maintenance  . 
and  repair  services.    The  student  will  become  proficient  in  performing 
these  services  and  in  the  use  of  diagnostic  and  repair  equipment.  < 
(3-3-4)  *     *  ' 

Industrial  Division  Greenville  Technical  College,  Greenville,*  SC: 
Greenville,  Technical  College,  pp.  37-38^,  -59^  1980-82. 


-  SCOPE ^OF  PROJECT 
AUTOMOTIVE  MECHANICS 

(Similar  Training)  0 


Secondary  Level 
(Year  or  9-months  system) 


Post-secondary  Level 
(Quarter  system) 


Automotive  Mechanics  I 
Automotive  Mechanics  II 


AUT  ill  -  Power  Plant 

Fundamentals 
AUT  112  -  Fundamentals  of 

Automotive 

Electricity  * 
AUT  128  -o'Tobls  and  Equipment, 
"  *  Use*  Care  and  ' 

Maintenance 
.AUT  123  -  fuel  Systems 

and  6arburetion 


Unless  otherwise  specified,  secondary  level  courses  are  based  on  the  180 
day  school  year  system  and  post-secondary  level  courses  are  based  on  the 
quarter  system* .  "  - 

The  post-secondary  level  courses  ,are  those  of  the  Automotive  Mechanics 
Program,  Industrial  Division,  Greenville  Technical  College* 
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SECONDARY  LEVELo 
AUTOMOTIVE  MECHANICS 

OBJECTIVES 


Meet  minimum  industry ^performance  standards  of  performance  in... 

Listing  the  vocational  opportunities  in  the  automotive  maintenance 
field,  practicing  interpersonal  relationships  with  the  employer,  fellow 
worker,  and  the  customer.    «.  * 

Identification  of  shop  safety  hazards,  practicing  shop  safety  require- 
ments, shop  first  aid;  identifying,  stating  purpose,  and  demonstrating 
how  to- use  and  maintain  common  shop  tools,  equipment  and  machinery; 
identifying,  stating  purpose  and  application  of  Standard  Shop  Operating 
Procedures. 

Identification  and* stating  the  purpose  and  operation  of  the  major  assem- 
blies and  their  components  and  demonstration  of  operator  maintenance  of 
the  modern  gasoline  -fueled  automobile. 

Performing  oil  changes,  vehicle  lubrication,  tire  replacement  and  re- 
pair, and  vehicle  winterization * 

Inspection,  maintenance,  removal  and  replacement  of  automotive  cooling 
system  components. 

Inspection,  service,  maintenance,  removal  and  replacement  of  automotive 
heater  components. 

\  ,  \  - 

Inspection,  service,  maintenance,  and  repair,  or  replacement  of  com- 
ponents of  the  automotive  air  conditioning  system.    ^  . 

Inspection,  adjustment,  repair,  and  replacement  of  brake  systems. 

Inspection,  adjustment,  replacement  or  repair  of  automotive  fuel  sysjems^ 
and  components.  * 

Inspection,  adjustment,  service,  replacement  or  repair  of  automotive 
drive  jtrain  with  manual  transmission.  '  b 

Inspection,  service,  adjustment,  maintenance  and  repair,  or  replacement 
of  components  of  the  automatic  transmission. 

Inspection,,  maintenance,  repair  and  replacement,  or  overhaul  of*  the 
automobile  gasoline  engine,  to  include; the  engine  system. 

Inspection,  maintenance,  and  repair.,  or  replacement  of  components  of  the 
automotive  electrical  system. 

Inspection,  service,  maintenance  and  repair  of  automotive  emissions 
control  systems.  ~ 

.    ■  . 
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Inspection,  service,  adjustment,  maintenance  and  repair,  dr  replacement 
of  automotive*  diesel  engine  systems  such  as  the  full-ignitioa  system. 


Practical  application  of  completed  instruction  in  a  simulated  automobile 
maintenance  shop  environment/ 
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SUGGESTED  * 
AUTOMOTIVE  MECHANICS  CURRICULUM  LEVELS 


The  secondary  Automotive  Mechanics  curriculum  has  been  described  in  a 
laterally  articulated  sequence  based  on  current* instructional  practices 
and  so  ^that  the  student  will  progress  through  three  distinct  levels  of 
knowledges  and  skills  competency  that  .should  result  after  introductory 
training,  and  completion  of  the  1  rst  year,  and  graduation  from  the  two- 
year  secondary  program.    The  curriculum  design  should,  prepare  the  student 
who  desires  to  obtain  part-time  employment  in  automotive  mechanics  while 
completing  high  school.  ' 


LEVEL  I 

During  initial  training,  the  automotive  mechanic  student  will  acquire 
the  necessary  knowledges  and  skills "to  service  automobiles,  trucks,  and 
other  automotive  vehicles  with  fu€»l,  lubricants,  and  accessories. 

Fills  the  fuel  tank  of  vehicles  with  gasoline  or  diesel  fuel  to  a  level 
specified*  by  a  customer.    Observes  the  level  of  oil  in  the  crankcase  and 
^the  amount  of  water  in  the  radiator,  and  adds  required  amounts  of  oil 
-land  water.    Adds  necessary  amount  of  water  to  battery, „  and^ashes  wind- 
shield of  vehicle.  -  Lubricates  vehicle  and  changes  the  motor  oil  (LUBRI- 
CATION SERVICER).  ..Replaces  accessories, '  such  as  oil  filter,  air  filter, 
windshield  wiper  blades,  and  fan  belt.    Installs  antifreeze  and  changes 
gpark  plugs.    Repairs  or  replaces  tires  (TIRE  REPAIRER).  Replaces 
lights,  and  washes  and  waxes  vehicle.    Collects  cash  from  customer  for' 
purchases  and  makes  change  or  charges  purchases  using  customer  charge 
plate.    May  adjust  brakes  (BRAKE  ADJUSTER).    May- sell  .batteries  and 
automobile  accessories  usually  found  in  service  stations.    May  assist  in 
arranging  displays,  taking  inventories,  and  making •  daily  reports. 

Possible  entry  employment  might  include  (SERVICE  STATION  ATTENDANT)  or 
apprentice  (LUBRICATION  SERVICER) ,  (TIRE  REPAIRER),  (BRAKE  ADJUSTER) , 
OR  (PARTS  COUNTER  WORK) . 


Level  II 

Designed  as  a  continuation  of  Level  I  curriculum,  Level  II  emphasizes 
additional  indepth  study  of  each  unit  of  the  automobile.    Completion  of 
this  curriculum  level  will  provide  the  student  with  job-entry  skills  at 
the  beginning  trainee  or  apprenticeship  level. 

Performs  minor,  repair  and  tune-up  of  automotive  vehicles.    Removes  and 
replaces  spark  plugs,  ignition  contact  points,  and  condenser,  using  hand 
tools.    Attaches  leads^of  electronic  engine  tester,  or  of  voltmeter  and 
timing  light,  and  makes  minor  adjustments  on  carburetor  and  timing  to 
improve  performance,  using  hand  tools. " 
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Services*  replaces,  and /adjust  electrical  and  fuel  system  components, 
according  to  manual  specifications,  using  special  and  standards  hand 
tools. 

Cleans  and  adjust  throttle  and  choke  linkages*  ^Replaces  components, 
such  as  sho^k  absorbers,,  brake  shoes,  wheel  bearings,  lights,  radiator 
caps,  batteries,,  and  fitters f    Adjust -brakes  to*  remedy  minor  defects*. 
Removes,  repairs,  and  replaces  tires  and  tubes,  using; impact  wrench  and 
pneumatic  tire  changer*    Replaces  defective  components  of  exhaust  system* 
Lubricates  (LUBRICATION  MAN) ,  refuels  *  tests,  arid  services  cooling 
system  of  vehicles*. 

Employment  while  completing  training  might  be  as  an  (APPRENTICE  MECHANIC) 
mechanic  trainee  in  an  auto  service  business* 
$t 

LEVEL  III 

Curriculum  Level  III  is  a  continuation  of  level  II.    It,  covers  the 
entire  automobile  in  greater  detail,  providing  students  with  the  knowledg 
and  skills  to  enable  them  to  perform  -diagnosis  and  repair  of  various 
automotive  components  and,  systems*  ' 

Repairs  and  overhauls  automobiles,  trucks,  and  other  automotive  vehicles ♦ 
Examines  a  vehicle  (AUTOMOBILE  TESTERy  DIAGNOSTICIAN)  and  discusses,  with 
the  owner  .(REPAIR-SERVICE  ESTIMATOR*  SERVICE  WRITER)  the  nature  and  ex- 
tent of  malfunction,  damage  or  service  needed*    Plans  work  procedures', 
using  technical  manuals,  and  experience.    Raises  vehicle,  using  hydraulic 
jack  or  hoist,  to  gain  access*  to  mechanical  units  bolted/to. underside  of 
vehicle*    Removes  units,  such  as  engine,  transmission,  or  differential,, 
using  wrenches,  and  special  equipment*    Disassemblies  unit  and  inspects 
parts  for  wear,  using  micrometers y  calipers, , and  thickness  gauges*  v Re- 
pairs and  replaces  parts,  such  as  pistons,  rods,  gears,  valves,  and. 
bearings,*  using  mechanicfs  hand  tools*.  Overhauls  or  replaces  carburetors 
blowers,  generators,,  distributors,,  starters,  and-  pumps*    Rebuilds  parts, 
such  as  crankshafts  and  cylinder  blqpifs,  using,  iath^rs,  shapers,*  drill 
presses,  and  welding  equipment.    Rewires  ignition  system,  light's,  and 
instrument  panel-    Relines  and  adjusts  brakes,  align  front  end,  repairs 
or  replaces  shock  absorbers,  and  repairs  minor  leaks  in  radiators*  Re- 
places and  adjusts  headlights  arid  installs  and  repairs  accessories,  such 
as  radios,  heaters,  mirrors,  and  windshield  wipers* 

Employment,  typically,  will  be  entry  level  as  an' apprentice  mechanic  in 
such  areas  as:    (AUTOMOBILE  MECHANIC,  MOTOR) ,  (FOREIGN  CAR  MECHANIC) , 
(SERVICE  STATION  MECHANIC) ,  (DIAGNOSTIC  TECHNICIAN) ,  (SERVICE  MANAGER 
TRAINEE) ,  (BRAKE  --FRONT-END -SPECIALIST)  ,  (WHEEL  ~ALIGNMEITC-SPECIALIST)T 
or  (MECHANIC). 


T5 

33 


•   '  --.  suggested  guideline 
-'three  levels,  two  year 

-  AUTOMOTIVE  mechanics  TRAINING   '  h 
(Secondary  Level)* 

(*Post-rsec6ndary  level  encompasses  training  described.,  on  a  one  year  program.) 


1st  Tear 


2nd  Year 


H 

-J 


1-      INTRODUCTION  TO  AUTOMOTIVE  TECHNOLOGY' 
Level  I  (15  hours) 

A.      (Sub-module)  SAFETY 

Recognizes  all  phases  of  shop  and 
personal  safety  as  practiced  in 
the  automotive  service  industry 
and  defined  by  local,  state,  and 
federal^safety  regulatory  agen- 
cies. .  School  ah J  shop  regulation 
and  personal  safety  practices  are 
an  integral  part  of, all  segments 
of  performance. 

-Practices  shop  safety.  (Fire, 
cleanliness,  orderly  vork  r 
area,  lifting,  acid,  good 
ventilation,  etc.) 

Follow  required  ..procedures 
for  shop  hazard  emergencies. 
(Burns,  electrical  shock, 
injury,  poison,  carbon  mono- 
xide, fumes,  etc.)' 


Level  IT,  (5  hours) 

(Level  I  plus  5  hrs.  «  20  hrs.) 


Level  II  is  based^upon  the  infor- 
mation presented  in  Level  I. 


Level  III  (5  hours) 

(Level  II  plus  5  hrs.  «  25  hrs i) 


Level  III  is  based  upon  the  infor- 
mation presented  in  Level  I  and  II. 
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(Sub-module)    CAREER  OPPORTUNITIES 

Compares  opportunities  in  Contrasts  vocational  career  informa* 

the  automotive  service  in-      *        tiori  concerning  the  automotive 
dustry  (career  education).  maintenance  industry,  „inter~, 

personal  relationships  of  tht 
mechanic  and  fellow  employers/ 
supervisors,  the  customers, 
fellow  ^workers,  and  the  craft* 


4 

Job  Performance  and  Work  Attitude 
Shop  Math 


Expands  'knowledge  concerning 
job  description* 

Recognize  opportunities  and 
Job  availability  for  the 
Automotive  Technician. 

Identify  how  to  get  a  job, 
hold  a  job,  and  earn  advance- 
merit;    (Good  references,  first 
impressions,  reliability, 
quality  performance,  etc.)  *■ 

Identify  how  to  mfcet  people 
and  to  be  accepted  by  fellow 
employees*^ 

Enumerate  the  technician's 
responsibilities  toward  his. 
employer,  the  customer,  and 
his  craft;    (The  work  ethic, 
honesty,  legal  concerns, 
public  relations,  and  "shop 
image,  etc.)  v 
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(Sub-module)    TOOLS,  EQUIPMENT,  AND  MACHINERY 


Identifies,  uses  properly,  and  maintains  common  hand  tools  and 
measuring  devices. 

Identifies  and  uses  properly  items  of  common  shop  equipment,. 
(Jacks,  lifts,  air  compressors,  etc.)* 


Additional  emphasis  is  placed  on 
the  proper  use  of  advanced  equip- 
ment. 


Identifies,  and  uses  giroperly  items  of  common  used  shop 
machinery.    (Grinders,  drills,  etc.), 

(Sub-module)  ,  AUTOMOTIVE  FASTENERS 


Identifies  and  uses  automotive 
fasteners. 


Uses  automotive  fasteners  correctly. 


(Sub-module)      SHOP  PRACTICES/PROCEDURES 


H 


Able  to  choose  and  use  related  technical  information,  shop  practices 
and  Standard  Shop  Operating  Procedures. 


Familiar  with  and  correctly 
applies  Standard (Shop  Operating 
Procedures.    (Flit  Rate  Manual, 
Job  Orders,  Parts  Requisitions, 
Common  ?hop  Terminology,.) 


H.      (Sub-module)    INTRODUCTION  TO  AUTOMOTIVE  SYSTEM  1 

The  Motor > Vehicle:   -Major  Assembly  Identification,  Primary 
Components  of  Assemblies,"  Assembly  and  Vehicle  Mechanical 
Operation  and  Driver  Maintenance > 

lubrication  and  Tires:    Classifies  types,  purpose,  application, 
and  operator  maintenance. 

Cooling  System:    Explain  purpose,  operation,  major  part*,  and 
operator  maintenance. 

Braking  System:  Recognize  purpose,  operation,  major  parts,  and  1 
operator  maintenance. 

Fuel  System:    Identifies  purpose,  types  of  fuel,  system  opera- 
tions,* major  parts,  and  operator  maintenance* 

g        Steering  System  and  Front  End:    Studies  purpose,  operations, 
major  parts,  and  operator  maintenance* 

Power  Train  and  Manual  Transmission:    Identifies  purpose, 
operations,  major  parts,  and  operator  maintenance.  K  . 

Engine:    Explains  purpose,  operations,  major  part's,  and  opera- 
tor maintenance. 

Automobile  Heater  and  Air  Conditioners:    Studies  purpose, 
operation,  maj'or  parts,  and  operator  maintenance. 

v 

Automatic  Transmission:    Interprets  purpose,  operation,  major 
patts,  and  operator  maintenance. 


ERIC 


Automotive  Electrical  Systems:    identifies  purpose^  operations, 
major  parts,  and  operator  maintenance. 

Emissions  Control:  Explains  purpose,  operation,  major  components, 
and  operator  maintenance. 
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LUBRICATION 


Level  I  (5  hours) 

Level  I  students^ interprets  theory, 
nomenclature,  basic » construction,  ' 
and  operation  of  various  types 'of 
automotive  engines/  including 
fuels,  combustion,  lubrication,  and 
other  engine  support  sjrs  terns  i 

According  to  manufacturer^'  ■ 
specifications  and  to  meet 
minimum  industry  .performance 
standards.  * 

1.  -     Check ' fluid  levels* 

2.  Change  oil  and  air  filters 

3.  Lubricate  vehicles  andv 
equipment 

*See  also  Level  I  tasks  in 
other  automotive  systems. 


3.    AUTOMOTIVE  ENGtNE-^ftAINTENANCE ,  REPAIR,  -AND  OVERHAUL 


Level  I 


(Se6  Lubrication  and  Vehicle 
Operating  Maintenance.)  , 


to 
to 


(20  hours) 

(Level  I  plus  20  hrs.  «  30  hrs.) 

Level  II  is  basfed  upon  the  basic  ' 
skills  and  knowledges  developed  in 
Level  I.    Differentiates  repairs  to 
automotive  engines  including 
gasket,  seal,  and  component 
replacement*    Demonstrates  proper 
use  of  basic  diagnostic  equipment 
such  as  compression  gauges  and 
leak  testers*    Able  to:  ~ 


1. 

Perform  Engine  Vacuum  Test' 

1. 

and  Determine  Needed  Repairs 

•2. 

2. 

Replace  valve  cover  gaskets; 

3. 

3. 

Replace  outside  seals; 

4. 

Replace  and  repair  motor 

4. 

mounts.  1 

5. 

6. 

(55  hours)    Engine  servicing 

(Level  II  plus  55  hrs.  «  85  hrs.) 

Level  III  identifies  more  advanced 
theory  of  reciprocating,  rotary, 
diesel>  2-cycle  and  4-cycle,  str- 
and liquid-cooled,  internal  com- 
bustion engines.    Increases  ex- 
periences typical  at  job  shops. 

Perform  inspections,  maintain, 
repair,  replace,  and  overhaul  the 
automotive  gasoline  engine  (less 
electrical  and'  fuel  systems); 
according  to  manufacturer^  speci- 
fications and  to  meet  minimum 
industry  performance  standards. 


Service  cylinder  heads; 
Service  valve  trains;  general 
Measure  and  service  cylinders 
and  replace  piston  rings j 
Check  and  replace  main  and 
rod  bearings; 

Remove  and  replace  engines; 
Perform  major  overhauls,  in- 
cluding measuring,  removing, 
and  replacing  such  major 
components  as  crankshafts, 
camshafts,  and  connecting  rod 
and  piston  assemblies. 


9 
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s. 


43 


J 


  1st  Year  \  2nd  Year 

ENGINE-MAINTENANCE ,  REPAIR ,  AND  OVERHAUL  .TASKS  INCLUDE :  ' 


/ 


ERIC 


~  Clean  engines  * 

-  Inspect  exhaust  systems  if 

r  Inspect  or  remove  and  replace  exhaust  manifolds. 

-  Remove  ancP  replace0  engine  mounts. 

~  Perform  operational  inspections  of  positive  crankcase 
ventilation -systems.  * 

-  Repair  or' service  crankcase  ventilation  systems.  tf 

-  Run  compression  test. 

-  Perform  cylinder  leakage  test. 

-  Perform  cylinder  balance  test. 

-  Diagnose  v&lve  train  and  head  malfunctions. 

-  Clean  engine  parts  and  make  visual  check  for  condition. 

-  Remove  and  replace  pan  and  valve  covers. 

-  Perform  operational  inspections  of  engine  lubrication  systems, 

-  Remove. and  replace  gaskets  and  seals. 

-  Remove  and  replace  head  gaskets. 

-  Inspect  head  for  .warp. 

-  Adjust  valves. 

-  Remove  and  replace  valves. 

-  Grind  valves. 

-  Resurface  valve  seats. 

-  Remove  and  replace  camshaft. 

-  Remove  and  replace  camshaft  hearings. 

-  Remove  and  replace  valve  lrfters. 

-  Knurl  valve  guides.  \ 

-  Remove  and  replace  oil  pumps  .\ 

-  Repair  oil  pumps.  \ 

-  Remove  and  replace  timing  gears^and  chains. 

-  Remove  and  replace  flywheel.  v 

-  Remove  and  replace  flywheel  ringX^ears. 

-  Remove  and  replace  engines  from  vehicles. 

-  Remove  and  replace  connecting  rods  and  bearings. 
Remove  and  replace  pistons. 
Remove  and  replace  rings  on  pistons. 

-  Remove  and  Replace  crankshaft  and  bearings. 

-  Inspect  crankshaft  and  connecting  rod  assembly  using 
micrometers  and  other  equipment. 

-  Inspect  and  correct  bearing  fit. 
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"N^x  FUEL  SYSTEM  MAINTENANCE  AMD  REPAIR 
m  (15  hours)  .  , 


Develops  a  thorough  understanding 
of  the  principles  of  carburetion, 
exhaust,  and  fuel,  delivery  systems 
and  components* 


to 


ERLC  ^D 


(80  hours) 

(level  I  plus  80  hrs*  *  95  hrs*). 

Level *II  depends  upon  the  knowledges 
and  skills  developed  in  Level  I* 

Performs  inspections,  .adjusts, 
repairs,  or_ rep laces,  £hd  com- 
ponents of  the  automotive  fuel 
system,  according  to  manu- 
facturer's specifications  and  to 
meet  minimum  industry  performance 
standards* 

lif     Clean  or  replaces  fuel  filter 
units* 

2*  Removes,  services,  or  re- 
places fuel  pumps  or  fuel 
lines  and  hoses* 

3*      Installs  carburetor*  ^ 

4*      Inspect  and  measures  fuel 

flow  and  pressure  of  system* 

5*      Adjust  carburetor. 

6*      Inspects,  cleans,  and  adjusts 
choke  unit  (automatic  and 
manual) • 

7*      Inspects,  Services,  or  re- 
places gas  tank,  cap' and 
sending  unit* 

8*      Repairs  or  services  car- 
buretors* * 

9*      Adjust  fuei  injection  system* ' 


(80  hours) 

(Level  II  plus  80  hrs*  «*175  hrs*) 

Level  III  is  dependent  upon  the 
knowiedjges  and  skiils  developed  in 
Level  I  and  -II.  Instructional, 
emphasis  is  placed  on  the  diagnosis 
and  service  of  carburetors,,  fuel 
pumps,  fuel  gauges,  tank  units,, 
and  emission  control  devices* 

Upon  completion,  the  student  is 
able  to: 

1*      Rebuild  carburetors* 
2*      Diagnose 'and  repair  fuel 
system  malfunctions* 
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5.    EMISSIONS  CONTROL  AND  EXHAUST  SYSTEM 


*  Level  I  - 

Knowledgeable  of  air  pollution,' 
factors  involved  in  an  con- 
tributing to  automotive  emissions 
types  and  opera tiohs**of  common 
emissions  controlled  by  U.S. 
automobile  makers  as  well  as 
leading  foreign  makers.  . 

Study  the  air  pollution 
problem. 

Interpret  factors  involved 
in  and  contributing  to  auto- 
motive emissions. 

Inspection  and  replacement  of 
aid  cleaners ,  heat  risers,  PCV 
valves,  and  exhaust  systems 
may  be  covered. at  this  level. 
Upon  completion,  the  student 
is  able  to: 


1.  Service  PCV  system. 

2.  Inspect  exhaust  system 
for  leaks  or  damage. 


1. 
2. 

to 
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.Hours  are  included  as  part  of.  Fuels... 


Level  II  ' 

.  Develops'  the  knowledges  and  skills 
required  to  inspect,  service, 
repair ^  or  replace  the  six  most 
common  emissions  control  system.  - 


Level  III 

Diagnoses  and  repairs 
individual  manufacturers 
emission-  control  system 
components. 


1.  Services v  repairs,  or  replaces 
positive  crankcase  ventilation 
systems.. 

2.  Check  and  service  fuel 
evaporation  systems. 

,3.    Services,  repairs,  or  Replaces 
air  injection  systems. 

4.  Services,,  repairs,  or  replaces 
thermostatic  air  cleaners. 

5.  Test  and  service  exhaust  gas 
recirculation  value  operation. 

6.  Services,  repairs,  or  replaces 
engine  modification  systems. 

7.  Removes  and  replaces  catalytic 
converter. 

8.  Inspects,  removes,  and  re- 
places tail  pipe  and/or  muffler. 
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6A,    COOLING  SYSTEM 
(20  Hours) 

COOLlNg  SYSTEM  MAINTENANCE 
AND  REPAIR 

Perform  inspections,  maintain* 
remove  and  replace  automotive 
systems  components;  according 
to  manufacturer's  specifications 
and  to  meet  minimum  industry  per- 
formance standards. 


6B.  HEATING 


6C 


(20  hours) 

(Level  I  plus  30  hrs*  ■  50  hrs*) 

AUTOMOTIVE  HEATER  MAINTENANCE  AND 
REPAIR 

Perform  inspectlpns,  maintain,, 
service,  remove,  and  replace  the 
automotive  heater,  as  an  item 
separate  from  the  air  condi- 
tioner; according,  to  manufacturers 
specifications  and  to  meet  minimum 
industry  performance  standards* 


Interprets  the  theory  and  opera- 
tion of  engine  cooling  system* 
Able  to: 


Level  II  builds  on  the  knowledges 
and  skills  developed  in  Level  I. 
Knows  passenger  hearing  systems 
and  related  control  systems. 
Able  to: 


1.      Check  and  correct  coolant 
level. 

2*      Replace  and/or  adjust 
belts. 

3.  Check  and  test  radiator 
cap* 

4.  Inspect  and  replace  hoses* 

5.  Check  coolant  freezing 
point. 

6.  Pressure  test  cooling 
system* 


1*      Check  and  replace  water 
.pumps,  freeze  plug,  fan- 
clutch* 

2*      Check  and  replace  heater 
controls* 

3*      Inspect  and  replace  de- 
froster hose. 


ERLC 
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AIR  CONDITIONING 


(15  hours)  ■  .  ; 

(Level  II  plus  15  hrs*  *  65  hrs*) 

AUTOMOBILE  AIR  CONDITIONER 
MAINTENANCE  AND  REPAIR 

Perform  inspections,  service, 
maintain,  repair  or  replace 
components  of  the  automobile  air 
conditioner  system;  according  to 
manufacturer's  specifications  and 
to  meet  minimum  Industry  performance 
standards* 

(Automotive  Heater  may  be  inte- 
grated into  this  instruction) 

Level  III  continues  developing  the 
knowledges  and  skills  acquired  in 
Level  I  and  II*    Demonstrates  install 
ing,  servicing;  and  troubleshooting 
of  air  conditioners*    Able  to: 

1*      Check  air  conditioner  for 
satisfactory  operation. 

2.      Service  air  conditioner  con- 
trol components* 

3*     Discharge  system* 

4*     Remove  and  replace  air  con- 
ditioner fan  motor. 

5*      Remove  and  replace  dryer  in 
air. conditioning  unit. 


SO 


7*  Test  and  replace  thermostat*  4* 
8*'     Check  overflow  tank  and  - 

accessories*  5* 

.  9*    ^Remove  and  reinstall  rad- 
iators* 

10*     Chemically  clean  and 
fluslv  cooling  system* 

11,      Perform,  chemical  test 
on  Coolant  System* 

12*     Replace  water  pump* 

13*     Replace  variable  speed 
fan* 

14*      Replace  core '(freeze) 
plugs* 


\ 


Replace  heater  water  control 
core* .         •  \      *     '  ' 
Diagnose  heating  system  mal- 
functions* , 


\ 


to 


6*      Remove  and  replace  freon 
control  valve  in  air  con- 
ditioning unit* 

?•     Remove  and  replace  expansion 
valve  iti  air  conditioning 
unit* 

8*     .Remove  and  replace  compressor 

seals .  _ 
9*     Remove  and  replace  condenser 

in  air, conditioning  unit* 
10*     Remove  and  replace  evaporator 

in  air  conditioning  unit* 
ll*     Repair  or  remove  and  replace 

air  conditioning  compressor* 
12*      Pressure  test,  performance 

test,  and  leak  test  the  system* 
13*     Diagnose  air  conditioning 

malfunctions* 
14*     Repair  a/c  electrical  circuits* 
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AUTOMOTIVE  ELECTRICAL  SYSTEMS 'MAINTENANCE  AND  REPAIR 

*  *  \  m  '  .  * 

Inspects,  maintains,  repairs,**  or  replaces^ only  the  automotive  engine  electrical  system^  tfiev  battery,  and 
replaces  bulbs  and  fuses -of  the  lighting \sy stem.  ,  s 

Expands  the  competency  of  th£  mechanic  to  perform  tasks  of—AUTOMOTJVE  ENGINE— MAINTENANCE,  REPAIR, 
AND  OVERHAUL  (previously  described) . 

(Highest  skill  level)    Inspects,  maintains,  repairs,  or  replaces  all  components  of  the  automotive 
electrical  system;  according  to  manufacturer's  specifications  and  to  meat  minimum  industry  performance* 
standards.  ' 


(30  hours) 

Applies  baste  electrical 
theory  and  nomenclature  to- 
perform  minor  service  on  the 
electrical  system  and  minor 
servicing  pf  electrical  compo- 
nents.   Able  to: 


(100  hours) 

(Level  I  plus  100  hrs.  *  130  hrs.) 

«• 

Level  II  builds  upon  the  experi- 
ence gained  in  Level  T.  Expands 
theory.,  in  greater  detail,  and 
ability  to  diagnose  electrical 
system  probiems.  Electrical 
service  procedures  skills,  and 
knowledge  for  the  overhaul  of  . 
electrical  units  are  expanded. 
Uses  diagnostic  equipment  to 
locate  system  malfunctions. 
Able  to/: 


(120  hours) 

(Level  II  plus  120  hrs.  »  250  hrs.) 

Level  III  is  a  .continuation  of 
Levels  I  and  II*    Indepth  knowledge 
of  electronic  systems  and  components 
is  gained  along  with  knowledge  and 
skill  in  more  'sophisticated  testing 


procedures. 


Able  to: 


1. 

Check  spark  plugs  and 

1. 

Set  ignition  timing. 

1."    Evaluatje  alternator,  generator 

replace  as  needed. 

2. 

Replace  generators  or 

and  regulator  output. 

2. 

Check  spark  plug  -wiring. 

alternators. 

2.      Analyze  qr  adjust  engine  per- 

3. 

Clean  and  replace  distri- 

3. 

Replace  starters. 

formance  using  engine  analyzer. 

butor  cap  tower$,  wiring, 

4. 

Replace  starters  solenoids.,. 

and  other  minor  electrical 

5.  , 

Repair  generators  or 

-               *  ** 

units*                             -  . 

alternators. 

4. 

Service  charging  System 

Analyze  malfunctions  in  the 

•  output,  adjust  belt,  re- 

cranking system. 

place  belt. 

5.  Test,  service  or  replace 
batteries,  cables,  and  . 
battery  boxes.  . 

6.  Perfprm  operational 
inspections  of  lighting 
and  electrical  systems* 

7.  w  Test  and  replace  fuses* 

8.  Replace  light  bulbs. 

9.  Replace  \f lasher  units* 

10.  Remove  and  replace  stop- 
light switch. 

11.  Adjust,  back-up  light 
switches* 

12.  Adjust  headlights. 


to 


7*     Replace  and  adjust  distributor . 
8.  *  RepaiT  or  replace  switches. 
9»     Remove  and  repair  windshield 
wiper  mechanisms  or  controls. 

10.  Remove. and  replace  fuse  box 
assembly.  ]  ~  v 

11.  Replace  chassis  and  under-hood 
wiring. 

12.  Test  and  rewire  dash  units* 

13.  Analyze  cause  of  electrical 
paalfunction. 


3.  Inspect  and  test  secondary 
circuit  leads,  plug  wiree,. 
distributor  cap,  and  rotor. 

4.  '   Inspect  ignition  switch, 

resistor,  wiring,  coil,  points, 


and  condenser  of  the  primary 
circuit* 

5.  Locate  and  repair  shorts  and 
and  open  circuits  in  wiring. 

6.  Tests,  repairs  or  of  Transistor 
ignition  systems. 

7#      Perform  complete  engine 

tune-up. 
8.      Overhaul  Distributor*  — 
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DRIVE  TRAIN 


8B.    DRIVE  TRAIN  WITH  MANUAL  TRANS- 
MISSION  MAINTENANCE  AND  REPAIR 


(15  "hours) 


(15  hours) 

(Level  I  plus*  15  hrs*  »  30  hrs.) 


Interprets  basic  information 
concerning  standard  and 
automatic  transmissions, 
differentials,  clutches j 
and  universal  joints*  Able 
to: 


Inspects,  adjusts,  services,  re- 
pairs or  replaces  the  components 
of  the  automotive  drive  train 
with  a  manual  transmission;  accord- 
ing to  manufacturer's  specifica- 
tions and  to  meet  minimum  industry 
performance  standards* 


Level  II  is  a  continuation  of 
Level  I*    Gains  knowledge  and 
skills  necessary  to  diagnose 
drive  train  problems*    Able  to: 


1.  Check  fluid  levels  in 
standard  transmission* 

2.  Select  fluids  for-  proper  , 
application* 

3.  Inspect  universal  "Joints 
for  wear  or  damage* 

4.  Lubricate  U-joints. 

5.  Lubricate  speedmeter 
cable  drive  gear  and 
housing* ■ 

6.  Check  fluid  level  in 
automatic  transmission 
and  fill  to  proper  level* 


1* 
2. 

3*x 


4* 
5. 
6. 
7. 


Adjust  a  clutch. 

Repair  or  replace  slip-joints 

or  U-joints* 

Replace  manual  transmission 
gaskets  and  seals  (in-car 
repairs)* 

Replace  pilot  bearings* 
Replace^throwout  bearings* 
Replace  transmission  mounts* 
Adjust  mechatiical-typ$  clutch* 


AUTOMATIC  TRANSMISSION  MAIN- 
TENANCE  AND  REPAIR 


(195  hours) 

(Level  II  plus  195  hrs*  »  225  hrs 

Inspects,  services,  maintains, 
adjusts,  repairs,  or  replaces 
the  automotive  automatic 
transmission;  according  to 
manufacturer's  specifications 
and  to  meet  minimum  industry 
performance  stan4ards. 

Level  III  gains  knowledge  and 
diagnosis,  overhaul,  and 
replacement  of  clutches,* 
standard  and  automatic 
"transmissions,  transaxles,  and 
differentials  (both  standard 
and  limited  slip)*    Able  to: 

1*      Replace  clutch* 
2*      Overhaul  automatic 

transmissions* 
3*      Overhaul  transaxles* 
4*      Overhaul  standard  and 

limited  slip  differentials* 
5*      Diagnose  transmission 

problems* 
6*      Adjust  floor  linkage. 
7*      Adjust  linkage  from  steering 

column  to  automatic 

transmission* 

* 

8.  Adjust  linkage  from  engine 
to  automatic  transmission* 

9.  *      Clean  and  visually  inspect 

transmission. 
10*      Replace  or  adjust  modulators^ 
11.      Service  filter* 
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8.  *    Adjust  external  shift  linkage' 

on  manual  transmissions. 

LEVEL  II  AND  LEVEL  III  MAY.  OVERLAP 

9.  Replace  a  manual  transmission, 

10.  Rebuild  manual  transmission 
(major  repairs*. 

11.  Replace" rear-axle  shaft,  bear- 
ings and  seal. 

12.  Replace  pinion  seal. 

13.  Replace  differentials* 


12.  Replace  or  adjust  neutral 
switch. 

13.  Make  bands  adjustments. 

14.  Remove  and  install  au^r / 
matic  transmission. 

15  •  Replac^exterrial—seals^ — 

gaskets,  and  lines  on 
automatic  transmissions. 

16.      Inspect,  remote,  and 
replace  converter. 

17 •      Perform  operational  auto- 
matic, transmission 
inspections.  * 


9 
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9.    WHEELS  AND  TIRES 


(.30  hours) 


\ 


(20  hours) 

,  (Level,  I  plus  20  hrs. 


7 

50/hrSS) 


(50  hours) 


Interprets  basic  fundamentals 'of 
tires* and  wheels,  including  repair 
and  replacement  procedures.  Able 
to: 


1.  Remove  and  replace  tire, 
tube,  and  rim  assembly. 

2.  Repair  flat  tires*  . 

3.  Recognize  both  causes 
and  remedies  of  abnormal 
tire  wear* 

to 


Level  II  is  a  continuation  of  Level 
I.    Able  "to: 


1.  Perform  front  wheel  bearing 
services,  remove,  clean,  lub- 
ricate, replace,  and  adjust. 

2.  Diagnose  tire  and  wheel  mal- 
functions. 

3.  Balance  wheels  and  tires. 


Develops  additional  skills  on  .wheels  \ 
and  tires — wheel  alignment  in  ' 
particular. 

Training  overlaps  with  Steering  and  / 
Suspension,  Curriculum  Level  III. 


ERIC 
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STEERING  AND  SUSPENSION  (FRONT  END  .MAINTENANCE  AND  ;REPAIR): 


Perform  inspections,  maintain,  adjust,  repair, \pt  replace,  the  components  of  the  automobile  steering  front 
end,  and  suspension  systems;  according  to  manufacturers  specifications  and  to  meet  minimum  industry 
performance  standards.  \ 


(15  hours) 


Identifies  and  performs 
routine  maintenance  oper- 
ations on  manual  and  power 
steering  assemblies.  Able 
to: 


'(45  hours)  -\ 

(Level  I  pius  45  hrs.  =  60  hrs.) 

Level  II  is  a  continuation-  of  the  - 
knowledges  and.  skills  developed  in 
level  I.    Knowledge\and  skill  in 
minor  steering  component  replace- 
ment is  gained  and  introductory 
knowledge  concerning  the  theory 
of  suspension  geometry  is;  gained. 
Able  to: 


(45  hours) 

(Level  II  plus  45  hrs.  =  105  hrs  .J 

Level  III  is  a  continuation  of  the 
knowledges  and  skills  developed  in 
Levels  I  and  II.    Knowledges  and  skills 
are  gained  in  training  in  steering, and 
suspension  components.    Able  to: 


1.  Lubricate  front  and  1. 
rear  suspension.  2. 

2.  Replace  belts  and  3. 
adjust  tension.  4. 

3.  *   Check  and  correct 

power  steering  fluid  5. 

levels  and  belt 

tension.  6. 

4.  Lubricate  ball  joints. 


Replace  tie  rod  ends. 
Replace  idler  ami. 
Replace  shock  absorbers. 
Perform  visual  inspections 
of  suspension  systems. 
Inspect  and  service  front 
wheel  bearings  grekse  seal. 
Inspect  steering  linkage. 


1. 


2. 


3. 


4. 

5. 

6. 
7. 


Diagnose  steering  and  suspension 
problems • 

Perform  caster,  camber,  and  toe- 
in  .adjustments  to  manufacturers 
specifications. 

Replace  ball  joints,  coil  springs, 
leaf  springs,  upper  and  lower 
control  arms,  rod  ends,  and  bushings 
Adjust  worm  and  sector  in  steering 
gear. 

Repair  or  replace  manual  steering, 
components. 

Replace  power  steering  components. 
Repair  tilt  and  telescoping  steering 
wheel. 
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8,   \  Inspect  front  suspension,  systems. 
—    -  9.,    Replace  pivot  points  oh  steering 

linkage o 

10.     Rebush  king  .pins  or  link  pins. 
Hi      Replace  ball  Joints. 

— —  1  ° .  4tej^l*ee~f r bnfc^usperisibrr  con trol" 

i  *  arras  and  busings . 

j  13.     Adjust  or  replace  torsion  and 

trunnion  bars . 
14.     ^Balance  wheels^ and  tires. 
;15.      Inspect  and  replace  steering 
Spindles. 

16.  Inspect  and  align  front  end. 

17.  s  Inspect  and  align  rear  end. " 
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11.    BRAKING  SYSTEM  MAINTENANCE  AND  REPAIR 


Perform  inspections,  adjustments,  repairs,  and  replacements  of  components  bf  the  automotive  braking  system; 
according' to  manufacturer's  specif ications,  and  to  meet  .minimum  industry  performance  standards. 


to 


(15  hours) 


Gains  knowledge  of  brake  system 
fundamentals.    Able  to: 


1.  Identify  types  and  grades 
of  brake  fluids. 

2.  Check  master  cylinderr fluid 
unit  and  fill  to  proper 
levels • 

3.  Inspect  brake  lines  4or  con- 
dition and  leaks.  ^ 

4.  Inspect  parking  brake  operar 
tion. 


h 


(50  hours) 

(Iievel  I  plus  50  hrs.  »  65  hrs.) 

Level  II  is  a  ccmtinuation  of  the 
skills  and  knowledges  gained  in 


1. 
2. 
3.' 


4. 

5.  - 
6^  * 
7. 


Adjust  service  , brakes. 
Adjust  Hand  brake  linkage. 
Inspect  brake  ^peda-1  4ieigiit»---*- 
and' perform  required^ adjust- 
ments. 

Free  up  parking  brake  cables.  . 
Replace  hand  -brake  linkage. 
Bleed  hydraulic  brakes. 
Adjust  >hand  brake  linkage 
and  external  band. 


(20  hours) 

.  ;(teyel  II  plus  20  hrs*  «  85  hrs.) 

Level  III  continues  the  learning 
process  of  Levels  I  and  II.    Knowledge  and 
skills  for  total  brake  system  diagnosis 
and  repair  is  gained.    Able  to: 

* 

,  1.      Diagnose  brake  system  problems . 

2.  Service 'brake  watning  system. 

3.  Service  brake  metering  valve. 

4.  fc  Inspect,  repair  or  replace 

sfelf -adjusters • 

5.  Replace  brake  hbses  and  lines. 

6.  Inspect  and  replace  brake  pads 
•  (disc  brakes). 

7.  Inspect  and  replace  brake 
shoes. 

~8.      Inspect  and  turn*  rotor  disc 
>  brakes . 

9.      Inspect  ana  refinish  brake  drums. 

10.  .  Radius  grind  brake  shoes  (minor  use). 

11.  Inspect,  repair,  or  replace  wheel 
cylinder. 

12.  Repair  or  replace  master  cylinder. 
13..     Repair  or  replace  hydraulic  power 

brake  component. 
1£.      Perform  operational  brake  in- 
spections. 
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12.    -AUTOMOTIVE  SERVICING 


Level  I 


Inspecting,  testing,  adjusting,  repairing,  and  replacing  components  in 
the  processing  of  "Troubleshooting11, automotive  systems. 


Level  II 

Introductory  skillls  gained. 


Level  III 

Advanced  and  specialized  skills 
developed. 


"TV 


DiagnQsiqg  and  Troubleshooting."* 


to 

G\ 


Standards  for  Vocational  Automotive  Service  Instruction,  Petroit,  MI:    Motor  Vehicle  Manufacturers  Association 
of  the  United  States,  Inc.,  1979.  1 
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13  .  DIESEL  ENGINE  THEORY  AND-  '  

SERVICING  THE  DIESEL  FUEL  INJECTION  SYSTEM 
'(OPTIONAL!  :     "  :~r~r^  : 

Level  I  .  %  . 

*  (  hours) 

The  diesel  engine  may  be  in- 
troduced during  the  orienta-  . 
tion  to  the  internal  -.combustion 
engine.  " 


CO 


Level  II  fc  * 
(  hours) 

Upon  completion  of  theory- 
orientation,  graduate  is  able 


to: 


1. 


2. 


3. 


4. 


6. 


\ 


.Identify  similarities  and 
differences  between  con- 
ventional spark-ignition 
engine  and  a  diesel  engine. 
Identify  fuel-injection 
system  and.. • v  . 
...Explain  how  the  speed 
of  the  diesel  engine  is 
contrblled,  by.  controlling  „ 
the  amount  of  ,  *uel  injected. 
Starts,  runs,  and  stops  a 
diesel  engine. 
Locates  and 'uses  emergency 
shut-down  levers  and  con- 
trols . 

Describe  the  basiQ  safety 
precautions  to  take  when 
working  on  diesel  engines. 


Level  III  *  •  ] 

(     hours),  .  •  { 

I 

Upon  s  -  .letion  of  this  performance 
or  orientation .training,  the  gradu- 
ate will  be  able  to: 


1. 


,2. 


3. 


.4. 


^  Describe  the  basic  safety 
'  precautions  to  take  -when  word- 
ing on "diesel  fuel-injection 
systems.  '  •  i 

Identify  a  mechanica*  fuel  j  * 
*  injection  system.  t  \ 

Identify  electronic  fuel  in-  I 
jection  systems.  ,  j 

On  electronic  fuel-injection  j 
systems,* identify  th£  ECU,  \ 
various  sensors;  and  fuel 
line  nozzels. 

Practical  training  (OPTIONAL)! 
, may  continue. to "include  dis-  ! 
assembly  and  reassembly  of  | 
fuel-injection  systems,  pre-  ! 
ventive  maintenance  scheduling, 
and  limited  troubleshooting  j 
of  diesel  systems.  (See  Task 
Listings) 


Instructional  Times 
Automotive  Service  Curriculum  by  Levels 


Subject  Matter 

Level  I 

Level 

II 

Level  III  ' 

Hour-  Percent 

Hours 

percent 

Hours  Percent 

Introduction  to  Automotive  Mechanics 
Safety 

Career  Opportunities 

Job  Performance  &  Work  Attitudes 

Shop  Math 

Tools  &  Equipment 

Fasteners 

Shop  Practices  &  Procedures 
Intro,  to  Automotive  Systems 

i 
1 

11 

6 

A 

5 
11 

0 

c 
2 
37 

.  Lubrication 

4 

Auto,  Engine  Maintenance, 
Repair ,  and  Overall 

11 

20 

223 

Fuel  System  Maintenance  fc  Repair 

4 

16 

34 

Emission  Controls  6  Exhaust  Systems 

7 

26 

Cooling 
Heating 

Air  Conditioning 

63 

n 

63 

Electrical  Systems 

25 

40 

54 

Drive  Train 

15 

96 

57 

Wheels  fc  Tires 

4 

10 

Steering  fc  Suspension 

5 

14 

73 

Braking  System  Maintenance  fc  Repair 

4 

20 

66 

Automotive  Servicing    *  * 

Servicing  Diesel  JPuel 
Injection  System 

IP 

Totals 

321  100.0 

242 

100,0 

517  100,0 

CURRICULUM  LEVEL  I 
CURRICULUM  LEVEL  II 
CURRICULUM  LEVEL  III 


321  Hours         ,  v 
563  Hours  (LEVEL  I  +  242  Hours) 
1080  Hours  (LEVEL  II  +  517  Hours) 
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•  AUTOMOTIVE  MECHANICS  ~ 
 STANDARDS_  _   '  . 

1.  All  safety  recommendations'  are  standard  procedures* 

2.  Follow  shop  manuals,  specifications  and  equipment  operational 
manuals  unless  otherwise  instructed* 

3.  Prior  to  working  under  the  hood  of  a  vehicle,  place  fender  covers  on 
fenders  and,  on  completing  work,  remove  covers  and  store  thera 
properly* 


\ 
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— —  SAMPL-E— — — 

OUTCOME-REFERENCED  TESTS  - 

AUTOMOTIVE  MECHANICS 


This  articulated,  performance-based  instruction  guide  is  designed  to 
answer  three  critical  questions  necessary  for  quality  Instruction. * 

First,  what  should  be  taught? 

The  objectives  of  the  articulated:,  performance-based  vocational 
education  program  are  oased  on  extensive  task  analysis  and  vali- 
dation. 

The  task  objectives  represent  what  employers  in  business  and  industry 
say  is  important  for  entry  level  job  success. 

Second,  how  should  it  be  taught? 

It  should  be  taught  using  the  latest  "state-of-the-art"  instuc- 
tional  technology  incorporated  into  each  unit. 

Students  are  taught  the  knowledges,  skills,  and  attitudes  needed 
for  successful  and  productive  employment. 

Third ,  how  should  students  be  evaluated? 

Students  are  evaluated  using  a  validated  competency-based  approach 
to  determine  student  proficiency  in  vocational  knowledges  and 
skills. 

The  minimum  standards  are  those  required  for  successful  entry  in 
the  next  high  level  of  training  or  for  successful  employment. 

"fliese  sample  tests  are  included  to  illustrate  how  the  student's  com- 
petency in  vocational  skills  and  knowledges  may  be  measured  with  validity 
and  reliability.    In  addition,  the  test  samples  are  included  to  promote 
standardization  in  the  evaluation  of  vocational  students  in  similar 
programs. 

Tesir-items-have~been-constructed  solely— from-the  objectives  of  the 
vocational ^program.    The  statement  of  the  objectives  indicate  the  level 
of  knowledge  or  skill  to  be  tested.    Tas-;  force  committee  participants 
have  attempted  to  write  tests  that  agree  with  objectives  in  the  behavior 
requested,  the  given  conditions,  and  the  desired  standards  of  per- 
formance. 

NOTE:         Unless  the  test  is  marked  "Revised"  or  "R,"  the  test  items 

should  be  considered  as  field  trial  editions  currently  under 
review  and  revisions. 

Service  or  performance  checklist  forms  included  in  this  guide  represent 
vendor  supplied  forms  or  forms  currently  uied  in  training. 
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«                               m                                „   ✓                                                                   ,                             »  «'*' 

AUTOMOTIVE  MECHANICS 

SUGGESTED  INSTRUCTION  TIME. 

AUTOMOTIVE  MECHANICS  ' 
UNIT/TASK 

SUGGESTED-      '  *■   '  ; 

HOURS  .•■//'■] 

Unit  1.0 

INTRODUCTION  TO  AUTOMOTIVE  MECHANICS 

A.Ol 

Review  School  Policies  and  Procedures* 

3    .     '        '  '■■ 

A.02 

Orientation  to  Shop 

1  : 

A.03 

Review  Course  Objectives  and  Standards 

3 

1.0-B 

AUTOMOTIVE  MECHANICS  -  SAFETY  , 

B.01 

Classroom  Safety  . 

1 

B.02 

Use  Personal  Protective  Equipment 

1 

B.03 

Practice  Safety  in  Using  Power  Tools 
(and  Machinery) 

l                • ; 

B.04 

Identify  Typical  Shop  Safety  Hazards 

3  . 

• 

B.05 

Demonstrate  or  Interpret  Emergency  Procedures  4 
to  Respond  to  Shop  Injuries 

'  2 

—  -- 

B  Ofi 

UtZi  L\J  LIO  Li.  CL  LC     L  XJLC     JalC  UY     L  iCCaUCXw  LID  aiiU 

Practices 

3 

1.0-C 

CAREER  OPPORTUNITIES  IN  AUTOMOTIVE  MECHANICS 

C.01 

Identify  Typical  Automotive  Mechanics  and 
Related  Career  Opportunities 

J 

C.02 

Obtaining  a  Job 

1 

C03 

Identify  Technicians  Responsibilities  Toward 

the  Employers,  Customer,  and  Craft 

1 

C.04 

Identify  How  to  Meet  People  and  to  be  Accepted 
by  Fellow  Workers  in  the  Service  Field 

1 

1.0-D 

JOB  PERFORMANCE  AND  WORK  ATTITUDES  IN 
AUTOMOTIVE  MECHANICS 

D.Ol 

Job  Performance 

2 

• 

D.02 

Work  Attitudes 

2 

o 

ERIC 
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E.01  Basic  Math  Review  -  Siinple:  Fractions  * 

E.02  Basic  Math  Review-  -^Decimals  and  Percentages 

E.03  Reading  Micrometers 

E.  04  Metric  Measurements  and  Equivalents  . 

1.0-F        AUTOMOTIVE  MECHANICS  -  TOOLS  AND  EQUIPMENT 

F.  01         "Identification  and  use  of  Common  Hand  Tools 

and  Measuring  Devices         *  , 

F.02  Identify  and  Properly  use  Common  Automotive 

Shop  Machinery- 

1.0-G         AUTOMOTIVE  MECHANICS  -  AUTOMOTIVE  FASTENERS 
6.01  Identify  and  use  Automotive  Fasteners 

1.0-H         AUTOMOTIVE  MECHANICS  -  SHOP  PRACTICES  AND 
PROCEDURES 

H.  01  Shop  Practices  and  Procedures 

I.  0-1         AUTOMOTIVE  MECHANICS  -  INTRODUCTION  TO 

AUTOMOTIVE  SYSTEMS 

1. 01  Lubrication  andT  Tires 

1.02  Cooling  System 

1.03  Braking  System 

1.04  Fuel  Systems 

1.05  Steering  System  and  Front  End 

1.06  Power  Train  and  Manual  Transmission 

1.07  Engine 

1.08  Heater  System 

1.09  Automatic  Transmission 

1. 10  Electrical  System 

1 . 1 1  Air  I  Conditioners 
TOTAL  HOURS  >l  ■ 
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2.01  Draining  atxd  Refill  Engine  Oil 

•  2.02  Change  Oil  Filter  Cartridge 

2 #03  Chassis  Lubrication 

2 #04  Inspect,  Service,  or  Replace  Carburetor  Air 

Cleaner 
TOTAL  HOURS 

Jlnit  3.0    AUTOMOTIVE  ENGINE  MAINTENANCE,  REPAIR,  AND 
OVERHAUL 

3,01  Diagnose  Needed  Engine  Service  or  Repair 

3*02  Perform  Engine  Vacuum-  Tests  and  Determine 

Needed  Repairs 

3 #03  Replace  Valve  Cover  Gaskets 

3*04  Replace  Outside  Seals 

3 #05  Replace  Motor  Mounts  - 

3 #06  Perform  Cylinder  Compression  Tests  aad 

Determine  ftoeded  Repairs 

3 #07  Remove  Cylinder  Head(s)  From  Engine 

3 #08  Disassembling  a  Cylinder  Head 

ft 

3 #09  Inspect  Valve  Spring  Retainers  and  Locks 

3.10  Inspect  Valve  Guides  for  Wear,  Check  Valve  Guide 

to  Stem  Fit,  and  Determine  Needed  Repairs 

3»11  Inspect  Cylinder  Heads  for  Cracks,  Gasket  Surface 

'  Area  for  Warpage,  and  Check  Passage  Condition 

_  .3*12  Reassemblin  g—Valve-Comp  one  nts-Wit  h-Head  

3»13  Installing  Cylinder  Heads  on  Engine  Block 

3*14  Steam  Clean  Engine 

3*15  Inspect  Exhaust  System 

,3#16  Replace  Exhaust  Manifold(s) 

3* 17  Testing  a  Positive  Crankcase  Ventilation  System 

3.18  Perform  Cylinder  Leakage  Tests  and  Determine 

Heeded  Repairs 
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~  -3*Jj9-~-»  —  J?erf orm-Cylinder  -Power  BalancjMtests-and—  — — 
Determine  Needed^ Repairs 

3.20    "     Diagnose  Valve*  Train  and; Head  Malfunctions 

.3.21         Glean  Engine  Parts  and  Check/ for  Condition 

3.22  Perform  Operational  Inspections  of  the 
Engine  Lubrication  Systems 

3.23  Replace  Camshaft,  ^Replace  Camshaft  Bearings, 
Replace  Timings  Gears  and  "Chains*.  Replace 
Gaskets  and  Seals,' Replace  Valve  Lifters 

3.24  Repair  and  Replace  Intake  Manifold  and  Gaskets 

3.25  .  Adjust  Valves 

3.26  Inspect,  Replace  .and/pr  Grind  Valve  Face  and 
Stem 

3.2?  Refacing  Valve  Seats 

3.28  Knurl  Valve  Guide 

3.29  Remove  and  Replace  Oil  Pump 

3.30  Replace  Flywheel  and  Flywheel  Ring  Gear 

3.31  Remove  and  Replace  Engine  From  Vehicle 

3.32  Remove  and  Replace  Connecting  Rods  and  Bearings, 
Remove  and  Replace  Pistons  and  Rings,  and  Inspect 
Parts  with  Micrometers  and  Plastigauge 

3.33  '  Remove  and  Replace  Crankshaft  and  Bearings, 

Inspect  With  Micrometers  arid  Plastigauge 
for  Proper  Bearing  Fit 
TOTAL  HOURS 

Unti  4.0    FUEL  SYSTEM  MAINTENANCE  AND  REPAIR 


4J31  Replace  a  Fuel  Filter 

4.02  Repairs  or  Services  Carburetors 

4.03  Adjust  Carburetor 

4.04  Inspects,  Cleans,  and  Adjusts  Choke  Unit 
(Automatic  and  Manual)  . 

4.05  Install  Carburetor 
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^•06C^-„_J^  Lines.  T 

and  Hbses  ,    .  - 

TroYT^      Ifispect  and  Measures  Fuel  Flbtf  arid  Pressure 
of  System  „ 

4.Q8         Replace  Fuel  Eump 

4.09  Adjust  Fuel  Injection  System 

4.1Q  Inspects,  Services *  or  Replaces  Fuel  • 

Sending  Unit 

4*11     <    Analyze  for  Moisture  or  Foreign  Particles  in 
Fuel  Tank 

4.12  .       Diaguose  and  Repair  Fuel  System  Malfunctions 

4.13  Rebuild  Carburetor 
TOTAL  HOURS 

Uait  5.0    EMISSION  CONTROLS  AND  EXHAUST  SYSTEM  * 

5.01  Service  PCV  System 

5.02  Inspect  Exhaust  System  for  Leaks  or  Damage 

5.03  Test  and  Adjust  Idle  Solenoid 

5.04  Check  and  Service  Fuel  Evaporation  System 
(Fuel-Vapor  System) 

5.05  Service,  Repair,  or  Replace  Thermostatic 
Air  Cleaner  ' 

5.06  Test  Air  Injection  Reactor  System 

5.07  Test  andl  Service  Exhaust  Gas  Recirculation 
Valve  Operation 

5.08.         Inspect  and  Service  Manifold  Heat  Control  Valve 

5.09  Remove  and  Replace  Catalytic  Converter 

5.10  Inspects,  Removes,  and  Replaces  Tail  Pipe  or 
Muffler 

TOTAL  HOURS 

Unit  6.0    COOLING  SYSTEM  MAINTENANCE  AND  REPAIR 
^6.01  A       Check  arid  Correct  Coolant  Level 
6.02  A       Inspect,  Adjust,  or  Replace  Fan  Belts 

45 
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6  ,0  3.  A_- 
6M_A 

6.05  A 

6.06  A  . 

6.07  A 

6.08  A 

6.09  A 

6.10  A. 

6.11  A 

6.12  A 

6.13  A 

6.14  A 


;-Check-arid:  Test  -Radiator  Cap  

i-^^L^J??,^0?!^0^  System  Thermostat 

Eressure  Test. Cooling  System 

].. 

Inspect  and  Replace  Water  Hoses 
Check  Coolant  Freezing  Point 
Check  Overflow  Tank 
Remove  and  Install  Radiators 
Chemically  Clean  and  Flush  Cooling  System 
^rfo'rm  Chemical  Test  on  Coolant  System 


Replace  Water^Pump 
Replace  Variable  Speed-  Fan 
Replace  Core  (>Freeze)  Plugs 


6.0-B  AUTOMOBILE  HEATER  MAINTENANCE  AND  REPAIR 

6.01  B  Reverse  Flush  Heater  System  (Core) 

6.02  B  Replace  Defroster  Hose 

6.03  B  Replace  Heater  Control  Units 

6.04  B-  Remove  and  Replace  Water  Heater  Core 

6.05  B  Diagnose  Heating  System  Malfunctions 


5.0-C  AUTOMOTIVE  AIR  CONDITIONER  MAINTENANCE  AND  REPAIR 

6.01  C  Check  Air  Conditioner  for  Satisfactory  Operation 

6.02  C  I     Discharge  Air  Conditioning  System 

6.03  C  Replace  Fan  Motor 

6.04  C  Replace  Drier  in  AC  System 

,6.05  C  Replace  Expansion  Valve  in  AC  Unit 

6.06  C  Replace  Compressor  Seals      t  ' 

6.07  C       Replace  Condenser  Assembly  in  Air  Conditioning 

Unit  ,  / 
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6.'08  ~G  —Replace  fOA  Varlvr~iTi-Ae-Ua±t-  t ~  — 

6*09  C       Replace  Air  Conditioner  Compressor' 
*-IC  C       Pressure  Test  afcd  Leak  Test  AC  System 

6.11  C       Diagnose  Air' Cpnditioning  Malfunctions 

6.12  C       Repair  AC  Electrical  Circuits 
6 #13  C       Repair  Vacuum  Circuits 

6.1.4  C       Inspect  and  Recharge  Air  Conditioning  System 
with  Refrigerant x 

6.15  C       Evacuate  AC  System 
TOTAL  HOURS 

Unit  7.0    ELECTRICAL  IGNITIONS  SYSTEMS  m 

7.01  Check  Spark  Plugs  and  Replace  as  Needed 

7.02  Check  Spark  Plug  Wiring 

7.03  Clean  and  Replace ^Distributor  Cap  Towers,  Wiring, 
and  Other.  Minor  Electrical  Units 

7.04  Inspect,  Adjust,  Remove,  and  Replace  Alternator  . 
Belt 

7.05  Test,  Service,  or  Replace  Batteries,  Cables, 
and  Battery  Boxes 

7.06  Perform  Operational  Inspection  of  Lighting 
Systems:    Replace  Bulbs,  Flashers,  and  Fuses 
as  Necessary 

7.07  Test  and  Replace  Fuses 

7.08  Replace  Flasher  Units 

7 . 09  .  Adjust  Baekup-iiighrt-  Switches 

7.10  Adjust  Headlights 

7.11  Set  Ignijtion  Timing 

7.12  Replace  Alternators 

7.13  Replace  Starters 


7.14  Replace  Starter  Solenoid 
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Kepair  Alternators 

7.16  , 

<> 

Analyse  Malfunctions  in  the  Cranking  System 

* 

2 

7,17- 

Replace  and  Adjust  Distributors 

.  4 

7.18 

Repair  or  Replace  Switches 

*  0 

-  2 

.7.19  . 

Repair  Windshield  Wiper  Mechanisms  vand  Controls 

4 

7.20 

Repair  or.  Replace  Fuse  B.ox  'Assembly. 

2 

7. ,21 

Replace  Chassis  ^and  Underhoo.d  Wiring 

* 

7.22 

Test  and  Rewire  Dash  Units 

•** 

7.23 

Analyze  Cause  of  Electrical  Malfunction 

4 

7.24 

Replace  Ignition  Switch  and  Resistor 

■  4 

7.25 

Evaluate  Alternator  and  Regulator  Output 

2 

7.26 

Repair  or  Replace  Charging  System  Regulator 

8 

7.27 

*  Analyze  or  Adjust  Engine  Performance  Using  Engine 
Analyzer 

> 

3 

7.28 

» 

Strobe  Distributor  and  Modify/Correct  Advance 
Curves  - 

.  8 

7.29 

Inspect  Secondary  Circuit  Lead  Wires,  Distributor 
Cap,  and  Rotor,  and  Measure  Secondary  Wire 
Resistance 

2 

7.30 

Inspect  Ignition  Switch,  Resistor,  Wiring, 
and  Coil  or  the  Primary  Circuit 

*  • 

1  2 

7.31 

Replace  Coil- of  the  Primary  Circuit 

2 

Locate  and  Repair  Snorts  ana  Open  Circuits  in 
Wiring 

7.33 

Test  and^Repair  Transistor  Ignition'  Systems' 

4 

7.34 

Inspect  Points  and  Condenser  of  Primary  Circuit 

1 

7.35 

Replace  points  and  Condenser  (Tune-up) 

2 

7.36 

Overhaul  Distributor 

4 

7.37 

TOTAL  HOURS 

Perform  Complete  Engine  Tune-up 

* 

'  8 
111 
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Unit  8.0    DRIVE,  -TRAIN  -*  LEVEL  *  I  ^   '  ~    /'  , '  '       \  m  . 

'  8.01  A  Check  Fluid  Levels'  in  Standard,  Transmission •  **  I 

-  S.02  A  '  Check.  Fluid  Levels  in  Automatic  Transmission  and 

Fillc  to  Proper  Level    «  v  1 

8.03  A  Select 'Fluid  for. Proper  Application  (Lubricate)  3 

8*04  A  Inspect  Universal  Joints  for  Wear  or  Damage  6 

8.05  A  '  Lubricate  U-Joint3  2 

8.06  A  .    Lubricate  Speedometer  Cab?e  Drive  Gear  and  2 

Housing 

Unit  8.0V  DRIVE  *  TKAIN  *  LEVEL  II  *  , 

-8^01  B  Adjust  a  Clutch     "  2 

8.02  B  Repair  and  Replace  Slip-Joints;  U-Joints  4 

8.03  B^--—^   Repair,  Replace,  or  Adjust  Front  Drive  Axle  16 
'  Assemblies 

8.04  B  Replace  Manual  Transmission  Rear  Seal,  Gasket,  4 

and  Bushing  (In  Car  Repairs) 

8.05  B  Remove  and  Replace  Clutch,  Disc  Pressure ^Plate,  4 

Release  (Throwout)  Bearings,  Pilot  Bearings 
(Bushing),  and  Adjust  External  Shaft  Linkage  on 
Manual  Transmission 


8.06  B  Replace  Transmission  Mounts  4 

-  8.07  B  Test  Manual  Transmission  Operation  2 

8.08  B  Replace  Manual  Transmission  6 

8.09  B  Rebuild  Manual  Transmission  16 
8.1-0  B  Replace  Rear  Axle  Shaft,  Bearings  and  Seal  12 

8.11  B  Replace  Pinion  Seal  8 

8.12  B  Diagnose  Differential  Malfunctions  ^2^ 

8.13  B  Repair  or  Replace  Differential  16 
Uriit  8.0    DRIVE  TRAIN  -  LEVEL  III 

8.01  C  Perform  Operational  Tests  on  Automatic  Transmission  2 

8.02  C  Adjust  Column-Type  Linkage  2 
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8*03  C         '     Adjust  Floor  Linkage      \  4 

•  '  i 

8*04  C*              Adjust  Linkage  From  Engine  to  Automatic  2 
Transmission*  * 

8.05  C              Clean  and  Visually  Inspect  Transmission  4 

8.06  C               Diagnose,  Replace,  or  Adjust;  Modulators  2 

8.07  C               Service  Filter  '  4 

8.08  C  Replace  or  Adjust  Neutral  Safecy  Switch  *  3 

8?09  C               Hake  Band  Adjustments  (Internal  or  External)  6 

8.10  C   c           Remove  and  Install  Automatic  Transmission  8 

8*11  C               Replace  External*  Seal-?,  Gaskets^  and  Lines  qn  4 
Automatic  Transmission 

8.12  C  Inspect/  Remove,  and  Replace  Converter  .  '    K  4 

8.13  C  Overhaul  Automatic  Transmission  12 
TOTAL  HOURS            „  168 

Unit  9.0    WHEELS  AND  TIRES 

9.01                  Remove  and  Replaces  Tire.  Tube,  and  Rim  1 
 Assembly  

9*02                  Repair  Flat  Tire                                '  2 

9.03  Recognize  Both  Causes  and  Remedies  of  Abnormal  1 
Tire  Wear  - 

9.04  ,               Perform           Wheel  Bearing  Services,  Remove,  4 

Clean,  Lu*.     ate,  Replace,  and  Adjust 

9.05  Speed  Balance  Wheels  'and  Tires  4 

9.06  Diagnose  Tire  and  (Wheel  Malfunction   2 

TOTAL  HOURS                                  J,  14 

Unit  10.0  STEERING  AND  SUSPENSION 

10.01  Lubricate  Front  and  Rear  Suspension  2 

10.02  Replace  Belts  and  Adjust  Tension  1 

10.03  Check  and  Correct- Power-Steering  System  Fluid  2 
Level  and  Belt  Tension 

.10.04         .       Inspect  Steering  Linkage  and  Ball-Joints  1 

10.05  Replace  Tie  Rod  End  (Ball  Socket)     ' 1 
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10.06  .Replace  Idler  Arm  -  1 

10*07  Remove  and  Replace  Shock  Absorbers  2 
* 

10.08  Remove  and  Replace  McPherson  Strut  Assembly  f  4 

# 

10*09  Perform  Visual4 Inspections  of  Suspension  System*  1 

*  **  # 

10*10  Inspect  and  Service  Front  Wheel' Bearing  *  4 
and  Grease  Seal 

10.11  Inspect  and  Diagnose  Steering  and  Front  '  1 
•  Suspension  System  Problems 

10.12  Replace  Coil  Springs                           *  6 

10.13  Remove  and  Replace  Leaf  Springs  6 

10.14  Adj?ist  Worm  and  Sector  in  Steering  Gear  .  .  2 

10.15  Repair  or  Replace  Manual  Steering  Components  *  10 

10.16  Replace  Power  Steering  Components  *   v  .  1 

10.17  Repair  Tilt  and  Telescoping  Steering  Whee^f  '  4 

10.18  Inspect  Front  Suspension  System  *  4 

10.19  Rebush  King  Pins  4 

10.20  Replace  Ball  Joints  6 

10.21  Replace  Front  Suspension  Coatrot  Arms  .and  Bushings  10 

10.22  A  Adjust  Torsion } Bars  2 

10.22  B  Replace  Torsiok  Bc.rs  6 

10.23  Balance  Wheels  and  Tires  2 

10.24  Remove  and  Rap lace  Steering  Spindle  4 
(Ball  Joint  type) 

10.25  Inspect  and  Align  Front  End  4 

10.26  Inspect  and  Service  Rear  End   _1 

TOTAL  HOURS  92 
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Unit  1 1.0  -  BRAKING  SYSTEfi     "NTENANCE  AND  REPAIR 

11.01  Identify  Types  and  Grades  or  Brake  Fluid 

11.02  Check  Brake  Master  Cylinder  Fluid 
and  Fill  to  Proper  Levels 

11.03  Inspect  Brake  Lines  For  Condition  and  Leaks 

11.04  Inspect  Parking  Brake  Operation 

11.05  Adjust  Service  Brakes  (Non  self-Adjusting) 

11.06  A  Adjust  Hand  Brake  Linkage 

11.06  B  Adjust  External  Band 

11.07  Inspect  Brake  Pedal  Height  and  Perform  Required 
Adjustments 

11.08  Replace  Hand  Brake  Linkage ' 
1L.09  Bleed  Hydraulic  Brakes  (Manual) 
11.10  Diagnose  Brake  System  Problems 
11*11  Service  Brake  Warning  System 

11.12  Inspect  and  Replace  Brake  Metering  Valve 

11.13  Inspect,  Repair,  or  Replace  Self-adjusters 
11.JL4  Replace  Brake  Hoses  and  Lin$s 

11.15  A  Inspect  and  Replace  Brake  Pads  (Disc  Brakes) 

11.15  B  '     Repair  Disc  Brake  Calipers 

•11.16  Inspect  and  Replace  Brake  Shoes 

11.17         n  Inspect  and  Turn  Rotor  on  Disc  Brakes 

11.13  Inspect  and  Refini^h  Brake  Drums 

11.19  .Radius  Grind  Brake  Shoes 

11.20  Inspect,  Repair,  or  Replace  Wheel  Cylinder 

11.21  A  Remove  or  Replace  Master  Cylinder 
11.21  B  Repair  Cylinder 

♦ 
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11.22 
11.23 

TOTAL  HOURS 
Unit.  12.0 
12.0 

Unit  13.0 

13.01 

13.02 

13.03 

13.04 

13.05 

TOTAL  HOURS 


Repair  or  Replace  Hydraulic  Power  Brake 
Components  '  * 

Perform  Operational  Brake  Inspection 


AUTOMOTIVE  SERVICING 

Service  or  Repair  Automobiles 

SERVICING  DIESEL  FUEL  INJECTION  SYSTEM 

Adjust  Engine  Idle 

Bleed  Fuel  System 

Clean  Injector 

Replace  Fuel  Injector 

Install  and  Time  Fuel  Injection  Pump 


__4 

90 


** 

1 

2 
2 
1 

_4 
10 


• 


TOTAL  HOURS 


1O80 
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•    TASK  LISTINGS 
AUTOMOTIVE  MECHANICS 


UNIT/TASK  DESCRIPTION 
l.O-A         INTRODUCTION  TO  AUTOMOTIVE  MECHANICS 

A. 01  (Review  School  Policies  and  Procedures)    Given  information  an 

school  policies  and  .procedures,  apply  these  policies  and  pro- 
cedures on  a  day-to-day  basis • 

A. 02  (Orientation  to  Shop)    Given  information  on  school  shop  or 

instructor's  policies  and  procedures,  apply  these  policies  and 
procedures.    -The.  policies  and  procedures  will  be  adhered  to  on 
a  day-to-day  basis.    Meet  standards  of  the  instructor  100 
percent. 

A.  03  (Review  Course  Objectives  and  Standards)    Given  an  intro- 
duction to  the  automotive  mechanics  program,  a  review  of  the 
course  objectives,  and  minimum  standards  of  performance; 
describe  the  course  objectives  and  the  minimum  performance 
expected  to  demonstrate  competency  in  the  objective. 

1.0-B         AUTOMOTIVE  MECHANICS  -  SAFETY 

B.  01  (Classroom  Safety)    Given  a  typical  automotive  mechanics  snop 
or  job  situation,  exhibit  an  awareness  of  safety  practices, 
safe  work  habits,  ancTa  positive  at tftude"  concerning  joB" 
safety  and  accident  prevention  and  meet  standards  established 
by  the  instructor. 

o 

B.02  (Use  Personal  Protective  Equipment)    Given  personal  protection 

equipment  guidelines,  personal  protection  equipment,  and  a 
working  situation,  use  personal  protection  equipment  to  meet 
the  instructor^  standards  or  other  applicable  standards  such 
as  0SHA. 

B.03  (Practice- Saf 3 ty  in  Using  Power  Tools  /and  Machinery/)  Given 

proper  instructions,  power  tools  used  in  automotive  servicing, 
use  power  tools  safely  according  to  manufacturers  speci- 
fications/ instructions  and  meet  instructors  standards  (or 
local  codes,  OSHA  Standards). 

*  • 
B.04  (Identify  Typical  Shop  Safety  Hazards)    Given  proper  in- 

struction, orientation  to  OSHA  safety  requirements,  and  in- 
troduction to  a  typical  shop  hazaids;  identify  safety  practices 
or  safety  hazards  that  violate  OSHA  Standardfs  or  instructors 
standards. 

B.05  (Demonstrate  or  Interpret  Emergency  Procedures  to  Respond  to 

Shop  Injuries)    Given  proper  instruction  concerning  shop 
hazards,  emergency  first  aid  procedures  for  handling  injuries, 
and  a  simulated  Situations;  demonstrate  or  interpret  how  to 
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perform  first  aid  for  possible  shop  injuries  according  to 
acceptable  first  aid  ^techniques. 

(Demonstrate  Fire  Safety  Precautions  and  Practices)  Given 
'instruction,  orientation  to  different  types  of  fires  and  fire 
extinguishing  equipment,  and  simulated  situations;  explain 
typical  steps  to  take  when  experiencing  a  fire;  how  to  extinguish 
small  fires  to  include  class  A,  B,  and  Gs  fires;  and  operation 
of  typical  fire  extinguishing  equipment., 


CAREER  OPPORTUNITIES  IN  AUTOMOTIVE  MECHANICS 

(Identify  Typical  Automotive  Mechanics  and  Related  Career 
Opportunities)    G.lven  instruction,  data  on  the  locial  autoiotxve 
service  industry,  primarily  auto  mechanics  anu  opportunities 
to  study  the  auto  service  and  related  industry;  identify  the 
major  categories  of  potential  employers  iu  the  local  community 
(and  the  key  characteristics  of  each). 

(Obtaining  a  Job)  Given  proper  orientation  concerning  the 
automotive  service  industry,  describe  how  to  get  a  job  and 
hold  it  to  the  instructor^  standards  (or  standards  of  the 
guidance,  ox^pJratemcnt  office). 

(Identify  Technician's  Responsibilities  Toward  the  Employers, 
Customer,  and  Craft)    Given  instruction  concerning  the  automotive 
mechanics  responsibilities  toward  the  employer,  customer,  and 
craft;  interpret  and  demonstrate  in  practical  training  the 
attitudes- and~performance  standards  that  the  local  automotive 
service  industry  (or  instructor)  expects  from  the  graduate 
toward  the  employer,  customer,  and  craft. 

(Identify  How  to  Meet  People  ancl  to  be  Accepted  by  Fellow 
Workers  in  the  Service  Field)    Given  a  proper  orientation 
concerning  how  to  meet  people  and  to  be  accepted  by  fellow 
workers  in  the  automotive  service  field,-  identify  the  proper 
activities  and  attitudes  to  make  a  good  impression  with  people 
and  to  be  accepted  by  fellow  workers,  80  percent  accuracy  on 
written  knowledge  tests  and  must  be  instructor's  standards  in 
demonstrated  performance. 

JOB  PERFORMANCE  AND  WORK  ATTITUDES  IN  AUTOMOTIVE  MECHANICS 

(Job  Performance)    Given  instruction,  demonstrate  job  performance 
characteristics  that  are  considered  important  to  entry-level 
career  success  in  the  vocational  field.    A  11  Job  Performance 
Rating  Sheet11  will  be  used  to  evaluate  performance  and  all 
items  must  be  rated  "frequently"  or  above. 

(Work  Attitudes)     Given  instruction,  demonstrate  work  attitudes 
that  the  majority  of  potential  employers  prefer  in  an  entry-level 
worker.    Performance  will  be  evaluated  on  a  "Work  Attitudes 
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Score  Card11,  and  a  minimum  of  90  percent  should  be  attained. 
Performance  will  be  rated  through  training  and  should  imprdve 
to  100  percent  by  the  end  of  the  training  period. 

AUTOMOTIVE  MECHANICS  -  SHOP  MATH 

UBrsic  Math  Review  -  Simple  Fractions)    Given  a  pretest  or 
examples  by  the  instructor,  conduct  the  following  operations 
with  fractions:    (1)  Change  any  fraction  to  a  decimal  number, 
and  any  terminating  decimal  number  to  a  fraction.     (2) "Arrange 
in  order...  unit  and  simple  nonunit  fractions.     (3)  Write 
equivalent  fractions  in  higher,  lower,  and  lowest  terms.  (4) 
Write  improper  fractions  as  whole  or  mixed  numbers,  and  mixed 
numbers,  as  improper  fractions.     (5)  Multiply  fractions  and 
mixed  numbers,  expressing  answers  in  simplest  form.     (6)  1 
Divide  fractions  and  mixed  numbers,  expressing  answers  in 
simplest  form.     (7)  Add  and  subtract  unlike  fractions,  expressing 
answers  in  simplest  form.     (8)  Add  and-^uhtract^ini^ed  'numbers 
with  unlike  -fractions,  expressing  answers  in  simplest  form.  ~™ 
(9)  Use  rational  numbers  to  solve  simple  work  problems. 

(Basic  Math  Review  -  Decimals  and  Percentages)    Given  a  pretest 
or  examples  by  the  instructor,  conduct  the  following  decimal 
math  operations:    (1)  Name  the  place  value  of  digits  in  ^decimal 
numbers  of  up  to  three,  digits  before  the  decimal  and  three  digits 
after  the  decimal.     (2),  Compare  decimal  numbers  and  arrange 
them  in  order.     (3)  Write  the  numeral  for  any  decimal  number 
of  up  to  three  decimal  places.     (4)  Round  decimal  numbers  to 
any  designated  place  value  up  to  thousandths.    (5)  Add  and 
subtract  decimal  numbers , of  up  to  three- digits.*  (6)  Multiply 
decimal  numbers  by  whole  numbers  or  decimal  numbers.  (7) 
Divide  a  number  by  a  three  digit  decimal  number.    (8)  Multiply 
and  divida  decimal  numbers  by  powers  of  ten,  by  inspection. 

(Reading  Micrometers)    Given  instruction,  a  micrometer  (typical 
to  automotive  mechanics  work),  and  a  practical  exercise; 
identify  the  parts  of  the  micrometer,  explain  how  to  hold  the 
micrometer  when  using  it,  demonstrate  how  to  read  the  micrometer, 
and  given  accurate  readings  from  a  micrometer  drawing  showing 
gauge  settings. 

(Metric  Measurement's  and  Equivalents)    Given  instruction  in 
the  metric  system  of  measurements  and  conversion  from  United 
States  Customary  units  to  metric;  read  and  convert  dimensions 
from  one  system  into  the  other  oh  instructor  provided  problems. 
Accuracy  should  be  100  percent. 

AUTOMOTIVE  MECHANICS  -  TOOLS  AND  EQUIPMENT 

(Identification  and  Use  of  Common  Hand  Tools  and  Measuring 
Devices)    Given  proper  instruction  concerning  the  identification, 
use,  and  care  of  automotive  shop  tools  and  measuring  devices, 
selected  tools  and  measuring  devices;  identify,  state  the  use 

56  ' 


sa 


of,  and  demonstrate  how  to  use  the  tools  and  measuring  devices 
meeting  instructor's  standards. 

(Identify  and  Properly  Use  Common  Automotive  Shop  Machinery) 
Given  proper  instruction,  typical  automotive  shop  machinery, 
and  situations  in  which  such  machinery  might  be  employed; 
state  the  purpose  of  given  items  of  shop  machinery  with  80 
percent  accuracy  and  demonstrate  the  proper  use  of  the  machinery 
with  90  percent  accuracy, 

AUTOMOTIVE  MECHANICS  -  AUTOMOTIVE  FASTENERS 

(Identify  and  Use  Automotive  Fasteners)    Given  proper  instruction, 
various  fasteners  used  in  automotive  mechanics,  and  job  situations 
requiring  the  use  of  fasteners;  identify,  by  the  prop**-  teJrmino-, 
logy,  the  appropriate  fasteners  for  the  job  and  use  the  fastener 
properly,  meeting  manufacturer's  specifications  and  instructor's 
standards. 


AUTOMOTIVE  MECHANICS  -  SHOP  PRACTICES  AND  PROCEDURES 

(Shop  Practices  and  Procedures)    Given  proper  instruction  con- 
cerning standard  shop  operating  procedures,  appropriate  reference 
materials,  and  simulated  or  typical  job  situations;  choose  and 
use  related  technical  information,  such  as  shop  manuals,  flat 
rate  manual,  manufacturer's  specifications,  and  parts  catalogs, 
using  the  proper  terminology  and  parts  requisition  forms  to 
the  instructor's  standards. 


AUTOMOTIVE  MECHANICS  -  INTRODUCTION  TO  AUTOMOTIVE  SYSTEMS 

(Lubrication  and  Tires)    Given  proper  instruction,  identify 
types,  purpose,  use  and  operator  care  of  lubrication  items  and 
tires* 

(Cooling  System)    Given  proper  instruction  concerning  the 
operation  of  the  cooling  system,  identify  the  purpose  of  the 
cooling  system,,  nu-jor  components  and  purposes,  and  perform 
operator  care  of  cooling  system  to  manufacturer's  specifications 
or  to  instructor's  standards. 

(Braking  System)    Given  proper  instruction  concerning  automotive 
braking  systems,  identify  the  purpose,  operation,  major  parts 
of  a  braking  system,  and  perform  operator  care  of  a  given 
braking  system. 

(Fuel  Systems)    Given  proper  instruction,  samples  of  selected 

major  american  and  foreign  automobiles,  state  the  purposes  and 

describe  the  operation  of  the  fuel  system.    Identify  major 

parts  and  identify  their  purposes;  state  the  types  and  characteristics 

of  motor  fuels;  and  perform  operator  maintenance  on  fuel 

systems. 
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1.05  (Steering  System  and  Front  End)    Given  proper  instruction  .to 
the  automotive  steering  system  aud  front  end,  state  the  purpose 
and  describe  the  operations  of  the  automotive  steering  systems 
and  front  end.    Identify  and  state  the  purpose  of  major  .component 
parts  of  the  steering  system  and  front  end;  and  demonstrate 

how  to  correctly  perform  operator  maintenance,  meeting  the 
manufacturer' s  specifications  and  the  instructor's  standards. 

1.06  (Power  Train  and  Manual  Transmission)    Given  proper  instruction, 
orientation  to  different  automobile  makes  with  manual  trans- 
missions, identify  purposes,  operation,  and  major  parts  of  the 
power  train  system'with  manual  transmission  and  perform  operator 
maintenance  meeting  manufacturer's  specifications  and  instructor's 
standards. 

1.07  (Engine)    Given  proper  instructions  and  an  orientation  to  the 
automotive  gas  engine,  state  the  purpose  and  describe  the 
opera tioa  of  the  engine,  identify  the  major  component  parts 
and  state  their  purposes,  and  demonstrate  how  to  perform 
operator  maintenance  according  to  manufacturer's  specifications 
and  meeting  the  instructor's  standards. 

1.08  •       (Heater  System)    Given  a  proper  orientation,  a  typical  automobile 

and  shop  situation  to  service  a  heater  system,  state  the 
purpose  and  operation  of  the  automotive  heater  system  identify 
major  component  parts  and  state  their  purpose,  and  perform 
operator  maintenance  on  the  heater  to  90  percent  accuracy. 

1.09  (Automatic  Transmission)    Given  an  orientation  to  the  automobile 
automatic  transmission,  introduction  to  typical  automatic 
transmissions,  and  operator  maintenance  of  transmissions; 

state  purpose  and  describe  operation  of  tht.  automatic  transmission 
identify  and  state  the  purpose  of  major  component  .parts," and 
show  how  to  perform  operator  maintenance. 

1. 10  (Electrical  System)    Given  proper  orientation  to  the  automotive 
electrical  system,  state  the  purpose  and  describe  the  operation 
of  the  automobile  electrical  system,  identify  and  state  the 
purpose  of  major  component  parts,  and  show  how  to  perform 
operator  maintenance. 

1. 11  (Air  Conditioners)   .Given  an  orientation  to  th*  automobile  air 
conditioning  system,  typical  manufacturer  systems,  state  the 
r'irpose  and  describe  the  operation  of  the  automobile  air 
conditioner,  identify  and  state  the  purpose  of  major  component 
parts  of  the  air  conditioner,  and  show  how  to  perform  operator 
maintenance. 
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UNIT  1.0 

INTRODUCTION.  TO  AUTOMOTIVE  MECHANICS 

A.  U1TRODUCTION  1 

B.  SAFETY 

C.  '  CAREER  OPPORTUNITIES  . 

D.  JOB  PERFORMANCE- AND  WORK  ATTITUDES 

E.  SHOP  MATH  \ 

F.  TOOLS  AND  EQUIPMENT 

G.  AUTOMOTIVE  FASTENERS  . 

H.  SHOP  PRACTICES  AND  PROCEDURES 

I.  INTRODUCTION  TO  AUTOf f  £V E  SYSTEMS 
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UNIT  1.0-A 
INTRODUCTION  TO  AUTOMOTIVE  MECHANICS 


O  1 

ERIC 
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.UNIT 
TASK 


i.cr-A 

.  A.01 


INTRODUCTION  TO  AUTOMOTIVE  MECHANICS 


REVIEW  SCHOOL  POLICIES  AND  PRvT^SDURES 


PERFORMANCE  OBJECTIVE: 


\ 


Given  information  on  school  policies  and  procedures,  apply  these  policies, 
and  procedures  on  a  day-to-day  basis. 


.'PERFORMANCE  ACTIONS: 


A. 0101       Review  .school  policies  and  procedures. 

A.0102  .    Review  philosophy  of  school  and  state. 

A. 0103       Review  relevant  safety  policies  and  procedures  und£r 
unit  concerning  safety  and  practice  good  safety  . 
behavior.  »  . 


\ 


PERFORMANCE  STANDARDS: 


■  i 


-    Using  information  and  materials,  supplies,  review  and  apply,'  , 
school  policies  and  procedures  daily. 


SUGGESTED  INSTRUCTION  TIME:    v  3  Hours 


RELATED  TECHNICAL  INFORMATION:  \ 


-  Student  Handbook. 

-  Authorization  and  "release"  forms  (such  as  safety  release). 

-  Written  Policies  and  Procedures  of  the  School  District./' 


ERIC 
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*UNIT 


1.0- A 


INTRODUCTION  TO  AUTOMOTIVE  MECHANICS 


TASK-' 


A.02 


■    ORIENTATION  TO  SHOP 


PERFORMANCE  OBJECTIVE:  j  .„ 

Given  information  on  school  shop  or  instructor's  policies  and  procedure 
apply  these  policies  and  procedures.    The  policies  and  procedures  will 
be  adhered  to  on  a  dayta-day  basis.    Meet  standards  of  the  instructor 
100.  percent. 


PERFORMANCE  ACTIONS:  -  * 

A. 0201       Jtev±ew  with  instructpr  the  shop  policies  and  procedures. 

A. 0202^     Apply,  with  100  percent  accuracy,  the  policies  and 
procedures  of  the  shop. 


Apply  information/ instruct ions  given  during  orientation  and 
throughout  training  period- to  comply  with  all  policies  and 
procedures  of  the  shop  (instructor)  on  a  day-to-day  -basis* 
Standards  of  .the  State,  School  District,  Vocational  Center  or 
high  school,  and  instructor  apply. 


PERFORMANCE  STANDARDS: 


SUGGESTED  INSTRUCTION  TIME: 


1  Hour 


RECOMMENDED: 


Shop  Policies  and  Procedures  should  be  written  and  posted  or 
distributed  to  students. 
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'UNIT 
TASK 


1.0- A 
A.  03 


<3 

INTRODUCTION  TO  AUTOMOTIVE  MECHANICS 
REVIEW  COURSE  OBJECTIVES  AND  STANDARDS 


K  PERFORMANCE  OBJECTIVE: 

Given  an  introduction  to  the  automotive  mechanics  program,  a  review  of 
the  course  object! yes  and  minimum  standards  of  performance;  describe  the 
course  objectives,  and  the  minimum  performance  expected  to  demonstrate 
competency  in  the  objective^ 

(NOTE:       This  task  may  be  accomplished  in  general  at  the  beginning  of 

the  first  year  and  in  detail  over  the  twc  year  training  period.) 

Possible  Action:       Instructor  may  require  students  to  identify  objectives 

and  standards  as  the  initiation  of  each  new  unit  of 
instruction. 


PERFORMANCE  ACTIONS :  / 

A.0301       Review  each  major  objective. of  the  automotive  mechanics 
program. 

A. 0302       Review  the  minimum  performance  standards  of  the 
objectives.. 


PERFORMANCE  STANDARDS: 

-    Using  information  provided,  explain  the  objectives  of  the 

course  and  describe  the  minimum  performance  for  each  objective. 


SUGGESTED  INSTRUCTION  TIME:      3  4ours 


RECOMMENDED: 

-    Course  objectives,  such  as  the  Task  Listing,  should  be  written 
•    and  posted  or  distributed  to  students. 
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UNIT  1.0-B 

AUTOMOTIVE  MECHANICS 
SAFETY 
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UNIT 
TASK 


1,0-B 
B,01 


AUTOMOTIVE  MECHANICS  -  SAFETY 
CLASSROOM  SAFETY 


PERFORMANCE  OBJECTIVE: 


Given  a  typical  automotive  mechanics  shop  or  job  situation,  exhibit  an 
awareness  of  safety  practices,  safe  work  habits,  and  a  positive  attitude 
concerning  job  safety  and  accident  prevention  and  meet  standards  esta-  . 
blished  by  the  instructor • 


PERFORMANCE  ACTIONS: 

B,0101       Develop  an  awareness  of  hazards  and  become  more 
safety  conscious* 

B,0iC2       Develop  a  serious  attitude  toward  the  use  of  safety 
procedures, 

'  B. 01.03       Prepare  for  safety  before  entering  the  work  area, 

B,0104       Prepare  for  safety  on  entering  the  work  area, 
B.0105       Prepare  for  safety  at  the  work  station, 
B,0106       Demonstrate  knowledge  of  safety  color  coding, 
B,0107       Practice  safe  procedures, 

B,0108       Prepare  for  safety  on  leaving  the  work  environment, 
SUGGESTED  INSTRUCTION  TIME:    ,1  Hour 

PERFORMANCE  STANDARDS : 

-  "Zero-Level"  accident  record, 

-  Instructor's  standards  based  on  recommended  resources, 

-  Applicable  OSHA  Standards. 

POSSIBLE  RESOURCES: 

Current  vocational  program  safety  guide  publication  of  The  School  District 
of  Greenville  County, 

Jacobs,  Clinton  0.,  and  Howard  J,  Turner,  Developing  Shop  Safety,  Skills, 
Athens,  *GA:    American  Association  for  Vocational  Instructional 
Materials,    Approximately  80  pages  of  brief,  visually  clear  suggestions 
concerning  a  variety  of  shop  safety  situations.    Good  student  or 
resource  manual. 
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UNIT 
TASK 


1.0-B 
B.01 


AUTOMOTIVE  MECHANICS  -  SAFETY 
CLASSROOM  SAFETY  (Con't.) 


RECOMMENDED  RESOURCES  (Conft.): 

Safety  Handbook,  A  Guide  for  Trade  and  Industrial  Programs ,  Clemson 
University,  SC:    Vocational  Education  Media  Center,  1968,  (No. 
13/2/70,  $2.25;  Accompanying  31  Transparencies,  No.  9/8/68,  $5.75.) 
Available  from  Trades  and  Industries  District  Supervisors,  Office 
of  Vocational  Education,  South  Carolina  State  Department  of  Education 
or  from  the  Vocational  Education  Media  Center,  Clemson  University, 
SC. 

Planning  for  Emergencies,  Occupational  Safety  and  Health  Short  Course 
Number  Seven,  Columbia,  SC:    SC  State  Board  for  Technical  and 
Comprehensive  Education. 

Notgrass,  Troy.    Safety  Handbook  for  ICT,  The  University  of  Texas  at 
Austin:    Center  for,  Occupational  Curriculum  Development,  Division 
of  Continuing  Education,  1978. 

RELATED  TECHNICAL  INFORMATION: 

/•  ' 

-  Regulations  of  individual  school  or  classroom. 

-  Regulations  of  The  School  District  of  Greenville  County. 
Codes,  laws,  and  ordinances. 

~    Materials  and  equipment  handbooks  and  manuals. 

-  OSHA  Regulations. 

~    E.P.A.  Regulations. 


Accompanied  by  addendum  pages: 

-  Suggested  Shop  Safety  Rules. 

-  Suggestions  for  maintaining  a  clean  and  orderly  shop. 

-  Suggested  Personal  Safety  Guide. 

-  Student  Safety  Pledge  Form. 


Suggested  Shop  Safety  Rules 


A.  Keep  all  hand  tools  clean,  sharp  if  applicable,  and  in  safe  working 
order. 

B.  Report  any  defective  tools,  machines,  or  other  equipment  to  the 
instructor. 

C.  Retain  all  guards  and  safety  devices  except  with  the  specific 
authorization  of  the  instructor. 

D.  Operate  a  hazardous  machine  only  after  receiving  instruction  on  how 
to  operate  the  machine  safely. 

E.  Report  all  accidents  to  the  instructor  regardless  of  nature  or 
severity. 

F.  Operator  turns  off  power  and  makes  certain  the  machine  has  stopped 
running  before  leaving. 

G.  Make  sure  all  guards  and  barriers  are  in  place  and  adjusted  pro- 
perly before  starting  a  machine  tool. 

H.  Disconnect  the  power  from  machine  tools  before  performing  the 
maintenance  task  of  oiling  or  cleaning. 

I.  *    Use  a  solvent  only  after  determining  its  properties,  what  kind  of 

work  it  has  to  do,  and  how  to  use  it. 

J.      Use  correct,  properly  fitting  wrenches  for  nuts,  bolts,  and  objects 
to  be  turned  or  hold. 

K.      Keep  the  shop  or  laboratory  floor  clear  of  scraps  and  litter. 

L.      Have  instructor  check  position  of  lift  prior  to  raising  vehicle  on 
hydraulic  lift. 

M.      Use  safety  jacks  always  when  working  under  a  vehicle  (or  to  side  of 
vehicle  raised  on  jacks,  etc.). 

N.      Do  not  smoke  or  light  matches,  etc.,  except  in  authorized  area.  Do 
not  light  matches,  etc.,  near  fumes  of  batteries  or  gasoline  or 
flammable  materials. 
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Suggestions  for  Maintaining  a  Clean  and  Orderly  Shop 

A.  Arrange  machinery  and  equipment  to -permit  safe,  ef-f-i-cient  work 
practices  and  ease  in  cleaning. 

B.  Stack  materials  and  supplies  safely  or  store  them  in  proper  place. 

C.  •  Stqre  tools  and  accessories  safely  in  cabinets,  on  racks,  or  in 

other  suitable  devices. 

D.  Clear  working  areas  and  work  benches  of  debris  and  other  hazards • 

E.  Clean  and  free  floors  from  obstructions  and  slippery  substances. 

F.  Free  aisles,  traffic  areas,  and  exits  or  material?  and  other  debris. 

G.  Dispose  of  combustible  materials  properly  or  store  in  approved 
containers. 

H.  Store  oily  rags  in  self-closing  or  spring-lid  metal  containers. 

I.  Know  the  proper  procedures  to  follow  in  keeping  the  work  area  clean 
and  orderly. 

J.      Keep  sufficient  brooms,  brushes,  and  other  housekeeping  equipment 
readily  available. 

K.      Clean  up  any  spilled  liquids  immediately. 

L.  *    Oily  rags  or  oily  waste  should  be  stored  in  metal  containers. 

M.      Clean  the  chips  from  a  machine  with  a  brush—not  with  a  rag  or  the 
bare  hand. 

N.      Do  not  use  compressed  air  to  clean  yourself  or  clothing. 
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Suggested  Personal  Safety  Rules 


A. 


Wear  shop  clothing  appropriate  to  the  work  activity  being  performed. 


B. 


Always  wear  safety  glasses  or  face  protection  as  needed. 


Coafine  long  hair  before  operating  rotating  equipment. 


D.  Remove  ties  when  working  around  machine  tools,  rotating  equipment, 
or  fan  belts. 

E.  Remove  rings  and  other  jewelry  when  working  in  the. shop,  especially 
around  electrical  systems. 

F.  Always  conduct  yourself  in  a  manner  conductive  to  safe  shop  practices. 
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SAFETY 


STUDENT  SAFETY  PLEDGE  FORM 


,  who  is  enrolled  in  Vocational 


Automotive  Mechanics,  will  as  a  part  of  training,  operate  machines 
and' equipment  providing  that  the  student's  parent  or  guardian  give 
written  permission. 

It  is  understood,  that  each  student  will  be  given  proper  instruction, 
both  in  the  uje  of  the  equipment  and  in  correct  safety  procedures 
concerning  it,  before  being  allowed  to  operate  it.    The  student  must 
assume  responsibility  for  following  safe  practices,  aud  therefore, 
the  student  is  asked  to  subscribe  to  the  following  safety  pledge. 

!•      I  promise  to  follow  all  safety  rules  for  the  shop. 

2.      I  promise  never  to  use  a  machine  without  firnt  having 
•  permission  from  the  instructor. 

3c      I  will  not  ask  permission  to  use  a  particular  machine 
unless  I  have  been  instructed  in  its  use,  and  have  made 
100  percent  on  the  safety  test  for  that  machine. 

4.      I  will  report  any  accident  or  injury  to  the  teacher 
immediately. 

Date   Student's  Signature  


I  hereby  give  my  consent  to  allow  my  son/daughter  to  operate  all  machines 
and  equipment  necessary  in  carrying  oat  the  requirements  of  the  course 
in  whi  .h  enrolled. 


Date    Parent's  Signature 


Parents  are  cordially  invited  to  visit  the  shop  to  inspect  the  machines 
and  to  see  them  in  operation. 
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UNIT 


1.0-B 


AUTOMOTIVE  MECHANICS  -  SAFETY 


TASK 


B.02 


USE  PERSONAL  PROTECTIVE  EQUIPMENT 


PERFORMANCE  OBJECTIVE: 

Given  personal  protective  equipment  guidelines,  personal  protection 
equipment,  and  a  working  situation,  use  personal  protection  equipment  to 
meet  the  instructor's  standards  or  other  applicable  standards  such  as 
OtifiA. 


PERFORMANCE  ACTIONS: 


B.02OI  Wear  approved  safety  clothing  as  required  by  standards. 
B.02O2       Wear  approved  eye  and  face  protection  when  warranted. 


B.02O3 


Use  special  equipment  such  as  dust  respirators  or 
gloves  as  recommended  by  the  instructor. 


PERFORMANCE  STANDARDS: 


Wear  personal  protective  equipment  to  meet  specified  work 
situation  requirements,  to  instructor's  standards  (or  OSHA 
Standards). 


SUGGESTED  INSTRUCTION  TIME: 


1  Hour 


RELATED  TECHNICAL  INFORMATION: 


Care  of  lenses  and  side  shields  of  safety  glasses. 
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1.04 


AUTOMOTIVE  MECHANICS 
SAFETY  PRACTICES'  AND  RULES 
ADDENDUM 


Think! 
Be  Careful! 


It  is  .the  responsibility  of  ^each  student  to  ensure  that  the  auto- 
motive shop  is  a  safe  learning  and  work  environment •    Each  student 
is  responsible  for  correcting  unsafe  actions  being  committed  by 
others.    Any  unsafe  worker  is  liable  to  be  more  dangerous  to  others 
than  to  himself! 


These  suggestions  for  safety  practices  and  rules  in  the  automotive 
mechanics  shop  were  developed  using  the  following  resources: 

Resources  listed  in  References 

Mull,  Dennis,  "Safety  Rules  Auto  Shop, 11  Automotive  Mechanics  Instructor, 
Enoree  Vocational  Center *  Greenville,  SC. 

Henderson,  Wm.  Edward  Jr,,  "Safety  Guide  for  Vocational  Center  Programs," 
1970  (unpublished). 

Safety  Manual  for  North  Dakota  Vocational  Education,  Bismarck,  ND: 
State  Vocational  Department,  ca    19b 1. 
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AUTOMOTIVE  MECHANICS 
ENGINE  SERVICING  SAFETY 

1.  Check  fuel  lines  for  possible  leaks* 

2.  Vent  exhaust  to  outside  of  shop  and  provide  adequate  ventilation 
when  binning  an  engine  whether  in  a  stand  or  vehicle, 

3.  Never  stand  directly  over  a  cylinder  head  while  installing  valve* 
•spring. 

4.  Keep  head  and  hands  away  from  revolving  fan.  - 

5.  Do  not  position  your  'body  directly  over  a  revolving  fan. 

/ 

6.  Block  wheels  of  any  mobile  engine  teat  stand  th^t  you  use. 

7.  Where  necessary,  have  a  carbon  dioxide  (C02)  fire  extinguisher 
available  for  flammable  hazards. 


AUTOMOTIVE  MECHANICS 
HOIST  SAFETY 

1.  Place  crane  or  hoist  directly  over  object  to  be  lifted* 

2.  Do  not  lift  any  object  unless  the  chain,  cable,  or  rope  to  be  used 
is  in  good  condition  and  properly  attached. 

3.  Safety  hook  with  latches  must  be  used. 

4.  Double-check  fastening  of  chain,  cable,  or  rope  to  the  object  to* 
ensure  it  is  secure'  before  lifting  with  crane  or  hoist,  Balance 
objec   before  lifting. 

5.  Make  sure  all  persons  and  obstructions  are  clear  before  raising -or 
lowering  an  engine  or  vehicle. 

6.  Support  raised  car  with  stands  or  blocks  before  doing  work  under 
the  car  or  removing  wheels. 

7.  Obtain  permission  from  instructor  before  getting  under  a  raised 
car. 
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SAFETY  WITH' AUTOMOTIVE  HAND  .TOOLS:, .  ; 

v>  *  *         .  * . "       -       -        .  " 

1.  Use  tools  only  as  they -are  designed  to  be  used. 

*  » 

2.  Make  sure  the  tool  is  in'good  condition  before  u£ing  it.(  .Do  not 
use  tools  that  are  unsafe!  (i.e.,  damaged,  etc.). 

3.  Report  damaged  or  faulty  tools  to*  instructor  and  mark  the,  tool 
unservicable  (or  turn  it  into  tool  room  as  unservicable) . 

4.  Wear  safety  eye  protection  when  using  chisels. 

5.  Use  chisel  holders  when  u^ing  a*  chiseL.  / 

/ 

6.  Place  chisels  at  proper  angles  and  push  or  strike *with  no  more' 
force  than  is  necessary.  ^  / 

7.  Do  not  use  screwdrivers  on  objects  held  in. hand, 

/ 

8.  When  using  a  screwdriver*  do  not  place  your  hand  wtifere  it  will  be 
gouged  if  the  tool  slips.  ' 

9.  Carry  sharp  tools  (screwdrivers)  with  the* points  down  and  pointing 
away  from  you.  -  Walk  slowly  and  car^efully^ahd  never  run. 

-10.    Never  use  the  screwdriver  as  a  pry  or^chisel." 

•  /  * 

11.  Select  a  screwdriver  of  the  pfoper7 size  for  the  .job.  -      #  • 

/ 

12.  Screwdrivers  used  near  exposed/electricalcwires  or  terminals  should 
be  insulated.  »  / 

13.  Do  not  redress  screwdriyer  tips  on  a  grinder  since  this  will  destroy 
the  temper.    Use  a  hand  file  which  allows  better  control  o£  the  . 
shape  of  the  head.  / 

14.  Pliers  are  notytfrenches.    They  should  only  be  used  for  holding, 
turning,  squeezing,  and  cutting. 


15.  Wear  proffer  eye  protection  and  hold  wire  low  as  possible  when 
cuttl^;  with  the  pliers.  , 

16.  pd^not  hit  (strike)  two  hard  objects  such  as  hammers  together. 
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USING  WRENCHES  SAFELY 


1.  Always  pull  on  a  wrench*    You  have  more  control  over  the  tool  and 
there  is  less  chance  of  injury. 

2.  Select  a  wrench  that  fits  properly.    A  loose-fitting  wrench  may 

slip  and  round*  of  f  the  corners  of  the  bolt  heikd  or  nut. 

\ 

3.  Never  hammer  on  a  wrench  to  loosen  a  stubborn  fastener,  unless  the 
tool  has  been  designed  for  this  job.  ^ 

^.    It  is  dangerous  practice  to  lengthen  the  wrench  handle  for  additional 
leverage.    Use  a  larger  wrench. 

5.  When  using  wrenches,  clean  grease  and  oil  ^rom  the  floor  in  the 
work  area  to  reduce  the  possibility  of  slipping  and  loosing  your 
balance. 

6.  Do  -not  use  a  wrench  on  moving  machinery. 


SAFETY  IN  BATTERY  SERVICING 

1.  Obtain  permission  from  instructor  before  servicing  or  charging 
storage  battery. 

2.  Use  proper  instrument  for  testing  a  storage  battery. 

3.  Avoid  overfilling  a  battery,  especially  if  it  is  to  be  charged. 

4.  Use  water  and  a  neutralize^  such  as  baking  soda  to  clean  off  the 
topc  of  a  battery. 

5.  Remove  and  transport  a  battery  with  a  battery  lifter. 

6.  Handle  battery  or  battery  acid  with  care.    Wash  immediately  any 
part  of  your  skin  or  clothing  that  comes  in  contact  with  acid. 

7.  Rinse  eyes  with  water  immediately  if  battery  acid  comes  into  con- 
tact with  the  eye. 

8.  Wash  hands  immediately  after  handling  a  battery. 

9.  Do  not  check  electrolyte  in  battery  with  match. 

10.  Do  not  light  a  match,  etc.,  around  battery  fumes. 

11.  When  charging  a  battery: 

a.  x   Wear  eye  protection  devices. 

b.  Provide  ample  ventilation  when  charging. 

c.  Keep  open  flames  and  "sparks  away  from  a  battery  being  charged. 

d.  Turn  off  charger  bef9re  disconnection  leads  from  charger  to 
battery  or  follow  manufacturer's  procedures.  m 


* 

76  109 


STEAM  CLEANER  HIGH  PRESSURE  WASHER  SAFETY 
U    Eye  r*01*ection  should  be  worn.^ 

2.  ^Obtain  instructor's  permission  to  use  steam  cleaner/hi^h  pressure 

washer  machine* 

3.  Wear  protective. clothing. 

4.  Keep  all  safety  devices  in  good  working  order  and  in  place. 

5.  Make  all  adjustments  with  power  off  and  burner  cool. 

6.  Select  area  of  wcrk  for  protection  of  others,  etc. 

1.    Check  to  be  s\ire  there  is  sufficient  water  flowing  through  steam 
cleaner  before  lighting  burner. 

8.  Check  location  of  controls  and  procedure  for  emergency  shut  down. 

9.  Check  electrical .connections  to  ensure  they  are  tight  and  to  be 
certain  they  will  not  become  wet  or  lie  in  water  or  on  damp  ground 
and  be  a  potential  electrical  hazard. 

» 

10.  Always  hold  steam  cleaner  hose  by  insulated  hand  grip,  and  wear 
gloves  co  prevent  burns  to  hands. 

11.  Never  roint  the  steam  cleaner  nozzle  toward  other  persons* 

12.  Check  work  area  to  be  sure  there  are  no  persons  in  a  location  where 
they  will  be  accidentally  sprayed. 

13.  Keep  a  constant  check  to  be  sure  there  is  sufficient  water  in-flow 
to  ensure  safe  and  proper  operation. 

14.  Never  operate  steam  cleaner  unless  water  droplets  are  omitted  with 
steam. 

15.  When  shutting"  of f  steam  cleaner,  turn  off  burner  first  and  leave 
water  pump  running  until  clear  cool  water  flows  from  the  steam 
hose,  then  turn  off  water.    Never  leave  the  steam  cleaner  until  it 
has  been  completely  shut  down. 
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AUTOMOTIVE  MECHANICS 
-SAFETY  RULES  FOR  SERVICING 

1.  Keep  leg&  under  a  car  when  working  on  a  creeper. 

2.  Keep  creeper  standing  when  it  is  not  in  use. 

3.  Make  sure  all  doors  of  vehicle  are  clqsed  before  getting  under  a 
car. 

4.  Watch  out  for  a  student  working  on  an  engine  loosing  debr-i-s-  ar~ 
dropping  tools  that  might  fall  on  a  student  under  the  vehicle. 

5.  Stand  to  one  side  wher  starting  engines. 

6.  Remove  a  warm  radiator  cap  slowly  and  let  pressure  "bleed"  off. 

7.  Do  not  touch  hot  exhau3t  manifolds. 

8.  Be  careful  of  compressed  air  lines.. 

9.  Remove  rings  and  watches  and  braclets  while  working  around  electri- 
cal systems. 

10.  Disconnect  battery  when  doing  electrical  repair. 

11.  Disconnect  the  ground  strip  on  the  battery  first. 

12.  Protect  yourself  against  battery  acid  by  covering  your  skin  and 
clothes  with  protective  materials. 

13.  Make  sure  a  raised  car  is  resting  firmly  on  jacks  or  hoist  brackets, 

14.  Make  sure  extendable  lift  arms  are  in  place  before  raising  vehicle. 

15.  Using  lift  barely  raise  car,  check  lift  position,  then  lift  vehicle, 

16.  Do  not  touch  lift  controls  while  vehicles  are  raised  on  lift. 

17.  When  lift  "is  in  raised  position,  use  safety  guard  if  provided.  - 

18.  Use  safety  car  stands  to  back  up  lifting  devices. 
19 •    Watch  for  gasoline  leaks. 

20.  Keep  jack  handles  in  the  upward  position. 

21.  Use  engine  hoist  for  heavy  lifting. 

22.  Use  transmission  stand  when  appropriate. 
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23.    Nev§*"  reach  hand  into  carburetor  cleaner. 


24/yfiever  operate  vehicle,  (motor)  in  closed  ahop  area  without  exhaust 
fan  on. 


25.  Never  stand  or  stoop  over  cooling  fan  of  operating  engine.  (Watch 
for  flying  debris  from  operating  fan  when  working  on  engine.) 

26.  Drive  cars  in  and  out  of  shop  with  caution. 


27.    When  backing  a  vehicle  in  or  near  the  shop  entrance,  ask  another 
student  to  guide  you  (watch  for  objects,  persons,  etc.). 


9 
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UNIT         '  1.0-B     ,  AUTOMOTIVE  MECHANICS  -  SAFETY 

TASK  "        B.03  PRACTICE  SAFETY  IN  USING  POWER 

TOOLS  (rnd  Machinery)' 


PERFORMANCE  OBJECTIVE: 

Given  proper  instructions,  power  tools  used  in  automotive  servicing,  use 
power  tools  safely  according  to  ^manufacturer's  specifications/instruc- 
tions and  meet  instructor's  standards  (or  local  codes,  OSHA  Standards) ♦ 


^PERFORMANCE  ACTIONS: 

B.0301  Able  to  identify  principles  of  operations,  methods 
of  use,  and  general  and  special  safety  precautions 
of"  any  power  tools  prior  to  operating  it. 

B.0302       Check  to  be  sure  all  power  tools  are  grounded  (unless 
approved  double  insulated,)  •    Power  tools  should  have 
a  3-wire  conductor  cord.    If  an  adaptor  plug  is  used 
*  to  allow  a  3-ground  plug  to  be  plugged  in  a  2-hole 
outline,  use  separate  ground  wire~.    Use  correct 
voltage. 

B.0303       (a)    Unplug  power  tool  when  changing  belts,  bits, 

etc.  " 
(b)    Don't  leave  a  power  tool  until  it  has  stopped 
running  (while  a  machine  is  coasting). 

B.0304       Always  use  safety  guards  provided  with  power  tools. 

B.0305       When  work  is  completed,  unplug  power  plug.  Always 

turn  switch  of  power  tool  to  "off"  prior  to  connecting 
power  plug.    Always  turn  switch  to  "off"  when  work 
is  completed, 

B.0306       If  extension  cord  is  needed,  use  recommended  cord 
size.    Cord  should  not  run 'through  water  or  be 
placed  so  damage  may  occur. 

B.0307       Inspect  power  tools  for  worn  power  cords,  proper 
adj ustments. 

B.0308       Store  power  tools  properly  or  label  and  remove  from 
use  power  tools  which  are  defective. 


PERFORMANCE  STANDARDS: 

-    Able  to  properly  and  safely  use  automotive  mechanic's  power 
tools  to  manufacturer's  instructions/specifications  or 
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UNIT  1.0-B  AUTOMOTIVE  MECHANICS  -  .aFETY 

TASK    — ■   B.03  " PRACTICES  SAFETY  IN  USING  POWER  TOOLS 

(and  Machinery)  (Con't.) 


PERFORMANCE  STANDARDS  <Con'$.):  * 

instructor's  standards  (applicable  code  or  OSHA  standards),  without 
damage  to  tools,  and  with  "ZERO"  accidents. 


SUGGESTED  INSTRUCTION  TIME:      1  Hour 


RELATED  TECHNICAL  INFORMATION: 

-  Manufacturer's  instructions/specification  on  each  power 
tool. 

-  Electrical  codes  and  safe  practices  of  electrical  use. 

-  Safety  guard  used  with  power  tools. 

0 

NOTE:         Obtain  competency  qualification  (instructor's)  approval  prior 
to  operation  of  power  hand  tools  or  machinery. 


AUTOMOTIVE  MECHANICS  -  SAFETY 

IDENTIFY  TYPICAL  SHOP  SAFETY 
HAZApS 


PERFORMANCE  OBJECTIVE: 

Given  proper  instruction,  orientation  to  OSHA  safety  requirements,  and 
introduction  to  a  typical  shop^hazard;  identify  safety  practices  or 
safety  hazards  that  violate  OSHA.  Standards  or  instructor's  standards. 


PERFORMANCE  ACTIONS : 

B.0401       Identify  or  list  shop  safety  hazards. 

B.0402       Cite  proper  safety  practices  fdr  each  hazard  cited. 

PERPORMANCE^STANDARDS : 

-  Identify  potential  safety  hazards  of  automotive  service  shop 
with  5  percent  accuracy. 

-  Demonstrate  safety  practices  to  meet  OSHA  requirements,  accepted 
r   standards  of  the  industry,  and  instructor's  standards.  ♦ 


SUGGESTED  INSTRUCTION  TIME:      3  Hours 

RELATED  TECHNICAL  INFORMATION: 

-  School  and  shop  regulations. 

-  Personal  safety  practices. 

-  Local,  State,  and  Federal  safety  regulations. 


UNIT?  1.0-B 
TASK  B.04 
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UNIT  1.0-B  AUTOMOTIVE  MECHANICS  -  SAFETY 

TASK  B.05  "  DEMONSTRATE  OR  INTERPRET  EMERGENCY 

PROCEDURES  TO  "RESPOND  TO  SHOP 
•INJURIES 


PERFORMANCE  OBJECTIVE: 

Given  proper  instruction  concerning  shop  hazards,  emergency  first  aid 
procedures  for  handling  injuries,' and  simulated  situations;  demonstrate 
or  interpret  how  to  perform  first  aid  for  possible  shop  injuries  according 
to  acceptable  first  aid  techniques. 

PERFORMANCE  ACTIONS: 

B.0501       Cite  first  aid  requirements  for  given  potential  shop 
injuries. 

B.0502       Demonstrate  or  interpret  how  to  perform  emergency 
first  aid  for  shop  injuries. 


PERFORMANCE  STANDARDS: 

-    Peforms  or  interprets  how  to  perform  first  aid  for  shop  injuries, 
following  correct  emergency  procedures  With  95  percent  accuracy. 


SUGGESTED  INSTRUCTION  TIME:      2  Hours 


RELATED  TECHNICAL  INFORMATION: 

-  Burns. 

-  Fire  prevention. 

Fire  safety  procedures. 
-\Handling  acid  (battery  acid)  ♦ 

-  Lining. 

-  Ventilation  in  automotive  shops  < 

-  Electrical  shock; 

-  Cuts.       X  \ 
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UNIT  1.0-B  AUTOMOTIVE  MECHANICS  -  SAFETY 

TASK  B.06   .  DEMONSTRATE  FIRE  SAFETY 

PRECAUTIONS  AND  PRACTICES 


PERFORMANCE  OBJECTIVE: 

Given  instruction,  orientation  to  different  types  of  fires  and  fire 
extinguishing  equipment,  and  simulated  situations;  explain  typical 
steps  to  tike  when  experiencing  a  fire;  how  to  extinguish  small  fires'  ' 
to  include  Class  A*  B,  and  C  fires;  and  operation  of  typical  fire 
extinguishing  equipment. 


PERFORMANCE  ACTIONS: 


B.0601       Identify  fire  hazards  in  automotive  mechanics 
%  work. 

B.06O2       Describe  the  different  classes  of  fires: 

-  Class  A  * 

-  Class  B 

-  Class  C 

B.0603  Check: 

-  Fire  exits 

-  Placement  of  fire  extinguishers 

-  Working, order  of  fire  extinguishing  equipment 

B.06O4       Explain/demonstrate  (simulated)  operation  of  fire 
extinguishing  equipment. 

PERFORMANCE  STANDARDS : 

-  Identify  fire  hazards  in  automotive  mechanics  work  and  how 
to  deal  with  Class^  A,  B,  and  C  types  of  fires. 

-  Demonstrate  (hy  simulation  or  explanation)  the  operation  of  given 
fire  extinguishing  equipment. 

-  The  instructors  standards  applies. 

-  As  applicable,  fire  codes,  etc.,  apply.  - 

SUGGESTED  INSTRUCTION  TIME:      3  Hours 

RELATED  TECHNICAL  INFORMATION: 

-  Discriminate  when  to  classify  a  fire  as  controllable  locally 
(by  itaff)  and  when  to  evacuate  personnal  and  call  the  fire 
department. 

-  Importance  of  fire  exit  codes. 

-  Dangers  of  smoke. 
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Addendum  to  Task  B.06 


"  fire'extinguisher 
inspection  checklist 


DIRECTIONS:       Check  the  appropriate  column  to  indicate  whether  the 
fire  extinguisher,  placement  and  condition  meet  the 
criteria. 


The  fire  extinguisher fs 

No 

Yes 

1. 

location  is  proper  and  there  are  no.  obvious 
mechanical  damage  or  corrosion. 

2. 

safety  seals  have  not  been  tampered  with  or 
used* 

3. 

nameplate,  gauge ,  or  indicator  is  visible  and 
readable. 

4. 

weight  indicates  that  it  is  fully  charged 
(lift  to  determine). 

5. 

nozzle  opening  is  free  of  obstruction. 

6. 

gauge  or  indicator  is  in  operable  range. 

\ 

Student : 
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UNIT  1.0-C  • 
CAREER  OPPORTUNITIES 

AUTOMOTIVE  MECHANICS 
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UNIT  1.0-C  •  AUTOMOTIVE  MECHANICS 

£  INTRODUCTION  -  CAREER  OPPORTUNITIES 

.TASK  C.OI  IDENTIFY  TYPICAL  AUTOMOTIVE  MECHANICS 

AND  RELATED  CAREER  OPPORTUNITIES 


PERFORMANCE  OBJECTIVE: 

4 

Given  instruction,  data  on  the  local  aucomotive  service  industry,  pri- 
marily auto  mechanics  and  opportunities  to  study  the  auto  service  and 
related  industry}  identify  the  s<ajor  catagories  of  pptential  employers 
in  the  local  community  (and  ine  key  characteristics  of  each). 


PERFORMANCE  ACTIONS  * 

"Performance  actions  may  vary  from  center  to  center  due  to  the  potential 
employers  served  and  the  emphasis  of  the  individual  automotive  mechanics 
program*" 

C.0101       Identify  types  of  job  opportunities  for  the  automotive 
mechanics  graduate. 

C.0102       Qescribe  automotive  mechanics  job  availabilities  in 

the  Piedmont  region  of  South  Carolina  and  in  Greenville 
County  in  particular. 


PERFORMANCE  STANDARDS: 

« 

-  Identify  typical  types  of  automotive  mechanics  businesses  in 

the  local ~ community  and  the  major  characteristics  that  distinguish 
them  based  on  given  instruction,  local  market  data,  and  student 
observation. 

-  Meet  instructor's  standards. 


SUGGESTED  INSTRUCTION  TIME:      3  Hours 


RELATED  CAREER  OPPORTUNITIES: 

-  Auto  Dealership  career  opportunities. 

-  Independent  Auto  Service  Business  Opportunities. 

-  Related  Services  such,  as  Parts  Counter  Worker,  retail  auto 
parts  sales,  adjuster,  etc. 

RELATED  TECHNICAL  INFORMATION:  ^  * 

-  Employment  Security  Commission  (S.C.)  data  concerning  the 
automotive  service  and  related  industries  in  Greenville  County 
(Statistician,  Employment  Security  Commission,  Greenville, 
SC). 
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UNIT  1.0-C 


AUTOMOTIVE " MECHANICS 

INTRODUCTION  -  CAREER  OPPORTUNITIES 


TASK  C.01  IDENTIFY  TYPICAL  AUTOMOTIVE  MECHANICS. 

AND  RELATED  CAREER  OPPORTUNITIES 
(Con't.) 


RELATED  TECHNICAL  INFORMATION  (Con't.): 

-  Service  and  craft  association  in  the  local  area. 
~"  Newspaper  "Want  Ads." 
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UNIT  1.0-C  •  AUTOMOTIVE  MECHANICS  - 

•     "       J  INTRODUCTION  -  CAREER  OPPORTUNITIES  - 

TASK  C.02  <  ■   OBTAINING  A  JOB 


PERFORMANCE  OBJECTIVE: 

Given  proper  orientation  concerning -the  automotive  service  industry, 
describe  how  to'  get  a  job  and  hold  it  to  the  instructor's  standards  (or 
standards  of  the  guidance  or  placement  office) * 


PERFORMANCE  ACTIONS: 

o 

C.A201       Tell  how  to  get  a  job  in  t£e-automotive  servicing  or 
a  related  industry. 

C.0202  ,    Describe  how  to  holdji^b:    Reliability, .  charac- 
teristics of  a  good  worker  (suggestions  of  area* 
service  industry),  following  instructions,,  etc. 

C.0203       Complete  a  typical  job  application  form.  (Suggested 
that  this  task  be  coordinated  with  the  Vocational 
Center  Guidance  or  Job  Placement*  offices. 


PERFORMANCE  STANDARDS: 

-    List  important  aspects  of  getting  and  holding  a* job  in  the 

automotive  service  industry  with  90  percent  accuracy  on  written 
knowledge  test.  * 
,  -    Complete  typical  job  application  form  to  the  standards. of  the 
instructor  (guidance  or  placement  office) . 


SUGGESTED  INSTRUCTION  TIME:      1  Hour 


RELATED  TECHNICAL  INFORMATION: 

-  *  Shop  manuals  and  other  related  automotive  reference. 

-  National  Institute  for  Automotive  Service  Excellence  material. 

-  'Job  application  forms. 


SUGGESTION: 

-    Invite  a  local  automotive  shop  service  manager  or  foreman  to 
speak  to  students .  concerning  "what  the  service  shop  looks  for 
in  potential  employees." 
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UNIT  1.0-C  AUTOMOTIVE  MECHANICS 

INTRODUCTION  -  CAREER  OPPORTUNITIES 

TASK  C.03  IDENTIFY  TECHNICIAN'S  RESPONSIBILI- 

TIES TOWARD  THE  EMPLOYERS,  CUSTOMER, 
AND  CRAFT 


PERFORMANCE  OBJECTIVE: 

Given  instruction  concerning  the  automotive  mechanics  responsibilities 
toward  the  employer,  customer,  and  craft;  interpret  and  demonstrate  in 
practical  training  the  attitudes  and  performance  standards  that  the 
local  automotive  service  industry  (or  instructor)  expects  from  the 
graduate  toward  the  employer,  customer,  and  craft. 


PERFORMANCE  ACTIONS: 

C.0301       Describe  how  to  demonstrate  responsibility  toward 
the  employer. 

C.0302       Describe  how  to  demonstrate  responsibility  toward 
the  customer* 

C.0303      . Describe  how  to  demonstrate  responsibility  toward 
the  automotive  service  craft. 


PERFORMANCE  STANDARDS: 

-    Describe  how  to  demonstrate  responsibility  toward  the  employer, 
customer,  and  the  automotive  service  craft  with  80  percent 
accuracy  on  written  knowledge  tests  and  shows  evidence  of 
practicing  in  the  training  situation' or  on-the-job  the  standards 
of  the  local  automotive  service  industry  for  key  elements  in 
responsibility  toward  the  employer,  customer,  and  craft  to  the 
instructor's  standards. 


SUGGESTED  INSTRUCTION  TIME:      1  Hour 


RELATED  TECHNICAL  INFORMATION: 

-  Standards  of  local  auto  service- industry  (indicated  by  advisory 
committee  input,  survey,  etc.). 

-  Mechanic  testing  and  Certification  Programs. 


SEE:  Tasks  for  Job  Performance  and  Work  Attitude . 


 _  ^  
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UNIT 


1.0-C 


AUTOMOTIVE  MECHANICS 

INTRODUCTION  -  CAREER  OPPORTUNITIES 


TASK  C.04  IDENTIFY  HOW  TO  MEET  PEOPLE  AND  TO  BE 

.ACCEPTED  BY  FELLOW  WORKERS  IN  THE 
SERVICE  FIELD  ' 


PERFORMANCE  OBJECTIVE: 

Given  a  proper  orientation  concerning  how  to  meet  people  and  to  be 
accepted  by  fellow  workers  in  the  automotive  service  field,  identify  the5 
proper  activities  and  attitudes  to  make  a  good  impression  with  people 
and  to  be  accepted  by  fellow  workers,  80  percent  accuracy  on  written 
knowledge  tests  and  must  meet  instructor's  standards,  in  demonstrated 
performance. 


\ 


PERFORMANCE  ACTIONS: 


C.04t)l       Describe  how  to  meet  people  and  make  a  good  Impression* 

l 

C.0402       Explain  how  to  be  accepted  by  fellow  employees. 

(i.e.,  honest,  sharing  in  work,  helping  others, 
returning  items  borrowed,  working jat  getting  along 
with  others,  shop  etiquette,  etc.)!. 


PERFORMANCE  STANDARDS: 


-    Describe  how  to  meet  people  and  to  be  accepted  by  fellow 

workers  on  written  knowledge  test  with  80  percent  accuracy  and 
apply  the  characteristics t  etc.,  in  daily  performance  in  the 
class/tab  meeting  the  instructors  standards.; 

■\ 

SUGGESTED  INSTRUCTION  TIME:      1  Hour 


RELATED  TECHNICAL  INFORMATION: 

i 

-    Recommendations  of  local  automotive  service  industry. 
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UNIT  1.0-D 
JOB  -PERFORMANCE  AND  WORK  ATTITUDES 
*  IN  ' 
AUTOMOTIVE  MECHANICS 


ERIC 
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UNIT  1.0-D  AUTOMOTIVE  MECHANICS  -  JOB  PERFORMANCE 

AND  WORK  ATTITUDES 

TASK  D.01  (Optional)  JOB  PERFORMANCE 


PERFORMANCE  OBJECTIVE: 

Given  instruction,  demonstrate  job  performance  characteristics  that  are 
considered  important  to  entry- level  career  success  in  the  vocational  field. 
A  "Job  Performance  Rating  Sheet11  will  be  used  to  evaluate  performance  and 
all  items  must  be  rated  "frequently11  or  above.*    *(See  note  below.) 


PERFORMANCE  ACTIONS:- 


D.01D1       Review  important  work  characteristics  for  the  voca- 
tional field. 

D.0102       Review  the  "Job  Performance  Rating  Sheet"  with  the 
instructor. 

D.0103       Demonstrate  those  work  characteristics  that  are  con- 
sidered important  to  success  in  the  vocational  field. 


PERFORMANCE  STANDARDS: 


Demonstrate  by  personal  performance  the  work  characteristics 
that  are  considered  important  to  success  in  construction  work. 
A  "Rating  Sheet"  will  be  used  to  evaluate  performance  and  all 
items  must  be  fated  "frequently"  (observed)  or  above. 


SUGGESTED  INSTRUCTION  TIME:    2  Hours 

Accompanied  by  addendum  page  (Rating  Sheet) 
Rating  sheet  includes  the  following  categories: 

-  Accuracy  of  work  -  Attitude  toward  fellow  workers 
 -  Care  of  working  space  _            -  Attitude  toward  .teacher  ^  

-  Care  of  equipment  -  Observance  of  safety  rules 

-  Speed,  -  Use  of  materials 

-  Use  of  working  time  -  -  Responsibility 

-  Initiative  -  Accident  report 

-  Attendance  -  Personal  appearance,  cleanliness 

*NOTE:       It  is  the  general  recommendation  of  instructor  task  force  com- 


mittees that  employer-recommended  11  job  perf orman^l:fiaracteris^~ 
tics"  and  "work  attitudes"  be  included  as  part  of  the  vocational 
student's  overall  training  and  that  demonstrated  performance  in 
these  areas  be  included  in  the  total  evaluation  of ' the  student. 
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Addendum  to  Task, D. 01 


JOB  PERFORMANCE.  RATING  SHEET 


Student 


Dates  from 


Job  Performed 
to 


Place  of  work 


Supervisor 


DIRECTIONS:       Circle  the  number  that  best  fits  your  opinion  of  the  student fs 
performance  using  the' following  factors: 


1  , 

u 
Q) 
> 

s 

Seldom 

Frequently 

Dsually 

Always 

1. 

Gets  to  work  on  time 

0 

2 

3 

4 

2. 

Uses  time  properly 

0 

2 

3 

4 

3. 

Shows  interest  in  work 

0 

2 

3 

4 

4. 

Shows  dependability 

0 

2 

3 

4 

5. 

Is  ambitious 

0 

2 

3 

4 

6. 

Is  neat  (work  and  self) 

.  0 

v  .  .2. 

„  3 

4 

7. 

Works  well  with  others 

0 

-2- 

3 

4 

8. 

Follows  directions 

0 

2 

3 

4 

9. 

Works  without  supervision 

0 

2 

3 

4 

10. 

Shows  good  manners 

0 

2 

3 

4 

11. 

Meets  people  well 

0 

2 

3 

4 

12. 

Uses  knowledge  on  the  job 

0 

'  2 

3 

4 

13. 

Seeks  assistance,  when  necessary 

0 

'  2 

3 

4 

Does  the  worker  have  the  skills  for  doing  satisfactory  work?  Yes 


No 


List  the  skills  or  characteristics  that  need  to  be  developed  or  improved 
upon: 


Additional  comments: 
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Date  i   Supervisor 
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AUTOMOTIVE'  MECHANICS  -  JOB 
PERFORMANCE  AND  WORK  ATTITUDES 


TASK  D.02 

1 

i 

|                      WORK  ATTITUDES  -  Q 

PERFORMANCE  OBJECTIVE 

Given  instruction,  demoitistrate  work  attitudes  that  the  majority  of 
potential  employers  prefer  in  an  entry- levfel  worker.    Performance  will 
be  evaluated  on  a  "Work  Attitudes  Sc6re  Card"  and  a  minimum  of  90  per- 
cent should  be  attained^    Performance  will  be  rated  through  training  and 
should  improve  to  100  percent  by  the  end  of  the  training  period.* 


PERFORMANCE  ACTIONS  J 
D.O201 


Review  work  attitudes  considered  important  to  success 
in  the  vocational  field. 

D.O202     ^Review  the  "Work  Attitudes  Score  Card." 

D.O203       Demonstrate  the  type  of  work  attitudes  that  potential 
employers  in  the  local  industry  report  as  important 
to  job  sticcess. 


PERFORMANCE  STANDARDS: 

-    Demonstrate  to  80  /percent  acceptable  rating  on  a  "Work  Attitude 
Score  Card"  to  be /completed  by  the  instructor  those  work 
attitudes  considered  important  by  local  potential  employers 
for  entry- level  job  success. 

SUGGESTED  INSTRUCTION  TIME:    2  Hours 


panied  by  addendui  page  (Work  Attitudes  Score-Card) 


Ac  com- 

*NOTE:       It  is  the  general  recommendation  of  the  instructor  task  force 

committees^ that  employer-recommended  "job  performance  characteris 
tics"  and^"work  attitudes"  be  included  as  part  of  the  vocational 
student fi  overall  training  and  that  demonstrated  performance 
in  thesf,e  areas  be  included  in  the  total  evaluation  of  the 
student* 
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Addendum  to  Task  D.02 


WORK  ATTITUDE  SCORE  CARD 

DIRECTIONS:       Score  the  learner  on  the  following  attitudes  and  work 

behavior  by  circling  the'  appropriate  description  either 
"yes11  (+)  or  "no,f.(-)i    Indicate  any '  comments  to  support 
the  rating  or  r.ecocfoendations. 


Circle  Comment  s / 

(No)      (Yes)  "  Recommendations 


Cooperative 


Courteous 


Loyal 


Tackful  +' 


Self  Disciplined 


Respectful 


Alert 


Motivated 


Responsible 


Trustworthy 


Dependable 


Cheerful 


Polite 


Interest 


Friendly ., 


Sympathetic 


Accepts  changes 


Follows  rules  and  regulations 


Does  share  of  work. 


Helps  others ,  if  needed 


Works  regularly 


On  time 


Shows  pride  in  work 


Keeps  promises 


Does  not  waste  time 


Controls  anger 


Accepts  criticism 


Follows  superior's  directions 


28  Items  total  TOTAL  (+fs) 


Interpretation 


28 
25 
22 

20 
17 


100% 
90% 
80% 
70%> 
60% 


Level 
Lc  9  el 
Level 
Level 
Level 


4  Competency  Rating  (See  competency  reporting  scale) 

3  Competency,  Rating 

2  Competency  Rating 

1  Competency  Rating 

0  Competency  Rating 


Student: 
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•     UNIT  1.0-E 
AUTOMOTIVE  MECHANICS 
SHO*  MATH  ' 
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UNIT  1.0-E  AUTOMOTIVE  MECHANICS  -  SHOP  MATH 

TASK  E.Ol  BASIC  MATH  REVIEW  -  SIMPLE  FRACTIONS 


PERFORMANCE  OBJECTIVE: 

Given  a  pretest  or  examples  by  the.  Instructor,  conduct  the  following 
operations  with  fractions:         ' „  / 

1.  Change  any  fractidn  to  a  decimal  number,  and  any  termi- 
nating decimal  number-  to  a  fraction. 

2.  Arrange  in  order.,  .unit  and  simple  nonun^.t  fractions. 

3.  Write  equivalent  fractions*  in  higher,  lower,  and  lowest 
terms. 

4.  Write  improper  fractions  as  whole  or  mixed  numbers,  and 
mixed  numbers  as  improper  fractions.  . 

5.  rf     Multiply  fractions  and  mixed  numbers,  expressing  answers 

in  simplest  form. 

6.  Divide  fractions  and  mixed  numbers,  expressing  answers  in 
simplest  form, 

7.  Add  and  subtract  unlike  fractions  expressing  answers  in 
v  simplest  form. 

8.  Add  and  subtract  mixed  numbers  with  unlike  fractions, 
expressing  answers  in  simplest  fotm. 

9.  Use  rational  numbers, to  solve  simple  word  problems. 


PERFORMANCE  ACTIONS: 

Consult :    Curriculum  Guide  for  High  School  General  Mathematics, 
,  Greenville.,  SC:    The  School  District  of  Greenville* 
County,  1979* 

r 

SUGGESTED  INSTRUCTION  TIME:    1  Hour    (Actual,  hours  of  instruction  will 
be  determined  by  student^  math  skill  as.  indicated  by  pretest.  Ramedial 
instruction  may  be  at  initiation  of  Automotive  Mechanics  I  or  as  the. 
actual  skill  is  required.) 


PERFORMANCE  STANDARDS': 


9 

ERLC 


-  ,  Add,  subtract,  multiply,  and  divide  simple  fractions. 

-  Student  should  be  abjLe  to  complete  pretest  in  Math  Curriculum 
Guide  with  90  percent  accuracy. 

-  Consult  the  Math  Curriculum  Guide  for  pretests,  suggested 
exercises,  and"  references. 

(NOTE:       The  level  of  this  math  skill  is  eighth  grade,  General  Hath  I.J 
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AUTOMOTIVE  MECHANICS  -  SHOP  MATH 

BASIC  MATH  REVIEW  DECIMALS  'AND 
PERCENTAGES 


PERFORMANCE  OBJECTIVE: 

Given  a  pretest  or  examples  by  the  instructor*  conduct  the  following 
decimal  math  operations: 

1.  Name  the  place  value' of  digits  in  decimal  numbers  of  up„  

to  three- digits  before  the  decimal  and  three  digits  after 
the  decimal.. 

2.  Compare  decimal  numbers  and  arrange  them  in  order. 

3;     Write  the  numberal  for  'any  decimal  number  of  up  to  three 

-  decimal  places ♦ 
4.      Round  decimal' numbers  to  any"  designated  place  value  up  to. 
thousandths. 

5*    *  Add  and  subtract  decimal  numbers  of  up  to  three  digits. 

6.  Multiply  decimal  numbers  by  whole  numbers  or  decimal 
numbers.  " 

7.  Divide  a  number  by  a  three  digit  decimal  number. 

8.  Multiply  and  divide  decimal  numbers  by  powers  of  ten,  by 
inspection. 

*  • 
PERFORMANCE  ACTIONS: 

Consult:    Curriculum  Guide  for  High  School  General  Mathematics. 

Greenville,  SC:    The  School  District  of  Greenville 
County,  1979. 

SUGGESTED  INSTRUCTION  TIME:    1  Hour    (Actual  hours  of  instruction  will 
be  determined  by  the  student's  math  skill  as  indicated  by  pretest. 
Remedial  instruction  may  be  at  initiation  of  Automotive  Mechanics  I  or 
as  the  actual  akill  is  required*) 


PERFORMANCE  STANDARDS : 

-  Explain  or  demonstrate  how  to  interchange  fr&ctiono,,  decimals, 
and  percentages. 

-  Student  should  be  able  to  complete  pretest  .in  Math  Curriculum 
"  Guidej*ith-90  percent  accuracy* 

-  Consult:    Curriculum  Guide  for  High  School  General  Mathematics 
Greenville,  SC:    1979,  for  pretests,  suggesTed  exercises,  and 
references.   


'NOTE  1:    The- level  of  this  math  skill  is  eighth  grade,  General  Math  I.) 
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UNIX  1.0-E 
TASK  £.02 


UNIT  l.O^E 
TASK  '  E.02 


AUTOMOTIVE  MECHANICS  -  SHOP  MATH 


BASIC  MATH. REVIEW  -  DECIMALS  AND 
PERCENTAGES  (Con't.) 


(NOTE  2:    The  mechanic  should  be'  able  to  give  reasons  for  allowing 

discounts  and  erplctn  how  different  discounts  are  given  and 
how  due  dates  are  adjosted. 

Possible  Terminology:  .  Trade  discount,  vendor fs  discount,  cash 
discount,'  quantity  discount,  Net  30,  FOM  (end  of  month),  ROG 
(receipt  of  goods) ,  and  Extra  Dating  (extension  of  discount 
data),  and  Anticipation  (payment  before  due  date •) 
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UNIT 
TASK 


1.0-E 
E.03 


AUTOMOTIVE  MECHANICS  - 
READING  MICROMETERS 


3HOP  MATH 


PERFORMANCE  OBJECTIVE: 

Given  instruction,  a  micrometer  (typical  to  automotive  mechanics  work), 
and  a  practical  exercise;  identify  the  parts  of  the  micrometer,  explain 
how  to  hold  the  micrometer  when  using  it,  demonstrate  how  to  read  the 
micrometer,  and  given  accurate  readings  from  a  micrometer  drawing  showing 
gauge  settings. 


PERFORMANCE  ACTIONS: 

E.0301       Identify  the  parts  of  a  given  micrometer: 


a*. 

Anvil 

b. 

Spindle 

c. 

Frame 

d. 

*  Cutojut  frame 

e. 

Clamp  Ring  .(Lock  Nut) 

f. 

Barrel  (Sleeve) 

g- 

Thimble 

h. 

Ratchet  Stop 

E.0302       Demonstrate  how  to.  read  the  micrometer. 

E.0303       Read  the  micrometer  to  1/1,000  inch. 

E.0304       Read  the  micrometer  to  1/10,000  inch.  (Optional) 


PERFORMANCE  STANDARDS: 

-    On  given  micrometer  drawings,  make  accurate  readings  of  the 
micrometer  scale  to  1/1,000  inch  as  required  by  the  instructor 
with  90  percent  vaccuracy. 

»  Jf^m  " — :   " 

SUGGESTED  INSTRUCTION  TIME:.  2  Hours 


RELATED  TECHNICAL  INFORMATION: 

-  Decimals 

-  Fractions 
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UNIT  1.0-E  AUTOMOTIVE  MECHANICS  -  SHOP  MATH 

TASK  E.04  MET'RIC  MEASUREMENTS  AND  EQUIVALENTS 


PERFORMANCE  OBJECTIVE: 

Given  instruction  in  the  metric  system  of  measurements  and  conversion 
from  United  States  Customary  units  to  metric;  read  and  convert  dimen- 
sions from  one  system  into  the  other  on  instructor  provided  ^roblems. 
Accuracy  should  be  100  percent •  • 

PERFORMANCE  ACTIONS: 

-   .  E.0401       Demonstrate  ability\^o  read  and  use  U.S*  Customary4 

measurements,  especially  length  measurements,  with, 
100  percent  accuracy. on  given  problems. 

£•0402       Identify  basic  SI  (Metric  System)  units  and  their 
symbols:  « 
a*     Millimeter  (linear  measurement) 
b.     Centimeter  (") 
a.     Meter  (")'   ^  \;  > 

d.  Ampere  (electric  cuif^ent) 

e.  .  Kelvin  (temperature)  ,  ^ 

f.  Candela  (Luminous) 

g.  Kilometer  Per  Hr.  (KM) 

£•0403       Identify  basic  Metric  prefixes: 


Prefix  . 

Amount 

Fraction 

Decimal 

Mllli 
Centi 
Deci 

One- thousandth 
One-hundredth 
.  One-tenth 

1/1,000 

1/100 

1/10 

0.001 

o;oi 

0.1 

Deka 

Ten 

10 

10.0 

Hecto 

.  Hundred 

100 

100.0 

Kilo 

Thousand 

1,000 

1,000.0 

E.0404      Accurately  measure  given  objects  or  distances  in  the 
—      required  metric  system.  — 


E.0405       Convert.  Inches  to  Millimeters 
(Inches  X  25.4  -  Millimeters) 

E.0406       Convert  Millimeters. .  to..  laches 
(Millimeters  X* 0.0394  -  Inches) 


PERFORMANCE  STANDARDS: 

*  .* 

-   With  an  accuracy  of  SL00  percent,  convert  given  dimensions  from 
one  system  to  the  other  system  (U.S.  Customary  to  Metric  to  U.S. 
Customary),  with temphasis  on  linear  measurements  in  metric  (cm, 


SUGGESTED  INSTRUCTION  TIME:    1  Hour 

ro2 


AUTOMOTIVE  MECHANICS 
TOOLS  AND  EQUIPMENT 


--1 


/  A. 


ERIC 
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UNIT 


TASK 


1.0-F 


F.Ol 


AUTOMOTIVE  MECHANICS 
TOOLS  AND  EQUIPMENT 

IDENTIFICATION  AND  USE  OF  COMMON  HAND 
TOOLS  AND  MEASURING  DEVICES 


PERFORMANCE  OBJECTIVE: 

Given  proper  instruction  concerning  the  identification,  use,  and  care  of 
automotive  shop  tools  and  measuring  devices, v selected  tools  and  measuring 
devices;'  identify,  state  the  use  of,  and  demonstrate  how  to  use  the 
tools  and  measuring  devices  meeting  instructor^ . standards* 


PERFORMANCE  ACTIONS: 


4  ♦ 


F*0i01       Identify  shop  hand  tpols  and  measuring  devices  used 
£ncthe  typical  automotive  service  shop* 

F*0102       Describe  purpose  of  each  tool  or  measuring  device* 

F*0103  *    Demonstrate  how  to  use* and  maintain  shop  hand  tools 
and  measuring  devices* 


PERFORMANCE  STANDARDS : 


-  Identify  given  automotive  shop*  hand  tools  and  measuring  devices 
with  80  percent  accuracy* 

-  Demonstrate  the  proper  use  and  care  of  hand  tools  and  measuring 
devices  with  90  percent  accuracy,  meeting  ins.tructor's  standards* 


SUGGESTED  INSTRUCTION  TIME:    9  Hours 


RELATED  TECHNICAL  INFORMATION: 

-  Use  of  tool  and  storage  room* 

-  Care  of  tools  and  proper  storage  of  tools* 

-  Cleaning  materials  (used  for  tools,  etc*)* 

(NOTE:       Power  tools  and  equipment  included  but  not  limited  to  common 
electrical  power  tools,  compressed  powar  tools,  hydraulic 
v power,  and  metal  working  tools  are  incljuded  in  task  F*02*) 
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UNIT  1.0-F  AUTOMOTIVE, MECHANICS 

TOOLS  AND  EQUIPMENT 

TASK  F.02  IDENTIFY'  AND  PROPERLY  USE  COMMON 

AUTOMOTIVE  SHOP  MACHINERY  , 


PERFORMANCE  OBJECTIVE:  .    *.  / 

Given  proper  instruction,  typical  automotive  shop  machinery,  *  itua- 
tions'  in  which  such  machinery  might  be  employed;  state" the  pui     ,2  of 
given  items  of  shop  machinery  with  80  percent  accuracy  and  demonstrate 
the  proper  use  of  the  machinery  with  90  percent  accuracy • 

(NOTE:       Orientation  to  shop  machinery*    Proficiency  will  result  from 
use  of  machinery  during,  later  training •) 


PERFORMANCE  ACTIONS: 

F*0201  .    Identify  and  state  purpose  of .given  items  of  commonly 

/us$d  automotive  shop  machinery  with  80  percent  accuracy 

F#0202       Demonstrate  how  to  properly  use  given  items  of  shop 
machinery  with  90  percent  accuracy • 


PERFORMANCE  STANDARDS:  * 

-  For  given  automotive^ shop  machinery,  identify  by  proper  termin- 
ology and  use  automotive  machinery  with  80  percent  accuracy*  ' 

-  Demonstrate  with  90  percent  accuracy  the  use  of  shop  machinery 
meeting  instructor's  standards* 

(NOTE:       Demonstration  of  use  of  equipment  for  proficiency  typically 

will  occur  later  in  training  when* equipment  is  being  used  for 
service,  diagnosis,  or  repair,  etc*)* 


SUGGESTED  INSTRUCTION  TIME:    2  Hours 


RELATED  TECHNICAL  INFORMATION: 

-  Manufacturer's  instructions*    Manufacturer's  specifications* 

-  Safety  precautions* 

-  Diagnostic  information  (if  applicable)  to  indicate  use  of 
machinery. 

-  Specifications  (vehicle)* 
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UNIT  1.6-F 


AUTOMOTIVE  MECHANICS 
TOOLS.  AND  EQUIPMENT 


TASK 


F.02 


IDENTIFY-  AND  PROPERLY  USE  COMMON 
AUTOMOTIVE  SHOP  MACHINERY '  (Con*  t.) 


MACHINERY  INCLUDES  (BUT  NOT  LIMITED  TO): 


Grinders 
Drills  _ 
Jacks  .  - 

Lifts 

Air  Compressor 
Aligner,  Front  End 


Balancer,  Wheel 
Battery  Starter  Tester 
Armature  Lathe  Turner 
Charger,  Battery 
Grinder 
Valve  Shop 


\ 


\ 
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Addendum  to  Task  1;0-F 


" 1  AUTOMOTIVE  MECHANIGS  '. 

MASTER  :T00i..  &  EQUIPMENT  LIST 
(For  Class  Size  -  15  Students) 


'      DESCRIPTION'  NUMBER  EACH 


Wrenches : 


eric 


Combination  5/16,  3/8,  7/16,  1/2,  9/16  (sets)  -  ■ 

(box  &  open  end)  .5  sets 

Combination  11/16  through  1  1/4  (box  &  open  end)       5  sets 

Ignition  sets  ,                    '  3  sets 

Adjustable  4-6-8-10  inch  (Crescent)  12  inch      »     ,    1  each'  y 

Pipe  8-12-16  inch  1  each  ' »  .,  ^ 

Valve  adjusting  *  set 

Flare  nut    .  1  set 

Distributor  *  each 

Drain  plug  1  each 

Torque  3/8"  drive  0-150  in.  lbs.  • 

-    1/2"  drive  10-150  ft.  lbs.  2  each 

Brake  adjusting  tool  (assorted  types)  -  3  each 

Brake  bleeding  wrench  (assorted  types)  3  each 

Hand  impact  driver  1  each 

p   Socket  Sets: 

1/4  inch  drive  3  sets 

3/8  inch  drive  Flexsocket  &  deep  hex  sockets  3  sets 

1/2  inch  drive  Flexsocket  &  deep  hex  sockets  3  sets 

Spark  plug  socket  5/8"  &  13/16"  Flexsocket  3  each 
.  Oil  pressure  and  temperature  sending  unit  socket       1  each 
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Addendum  to  Task  l.ti-F 


Gages-:  ■'  - 

Spark  Plug  (wire)  -3  each 

Feeler  .gage  (flat)  1  to  40  thousandths    %  3  each 


Pliers: 


Needle-nose  6"  3  each 

Diagonal  Cutting  6"  '3  each- 

Vise  grips  10"  3  each 

Channel  Lock  12"  3  each 

.  General " purpose  8"  3  each  , 

Hose  clamp  <1  3/4ft  3  each 

Battery  pliers  1  each 

Snap  "ring  (internal)  set  1  each. 

Snap  ring  (external)  set  -1  each 

Wire  crimper  1  each  >, 

iSpark  plug  terminal  plier  r      1  each 

* 

Screwdrivers : 

Regular  -  set  of  6  3  sets 

Phillips  Head  -  set  of  6  3  sets 

Clutch  Head  (figure  8)  set  of  4  1  set 

Offset  Regular  &  Phillips  1  set  each 

Hammers : 

Ball  pein  (small)  4  oz.  3  each 

Ball  pein * (medium)  8  ozt  3  each 

Ball  pein  (large)  16  oz*  3  each 
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.  Addendum  to  Task'  1. Q-F 

Siedge  2  1/2  lb;  ;  3  each  ' 

Soft  face,  (plastic)  1/2  and  "1  lb\  /  .  .'3  each 

Chain  hoist  and  trolley  .1  each 

Afr  compressor  1  each. 

Oxyacetylehe  welding  and  cutting  outfit  1  each  » 

Electric .arc  welder  1  each  0 

Valve  shop             .  1  each 

Engine  stands                                            .  5  each. 

Armature  growler  1  each 

Bench  grinder  and  buffer  combination  1  each 

Electric  drill  1/4  and,  1/2  inch  cap.  1  each 

Drill  press  (bench  or  floor  model)    v  1'each 

Drill  bits  -  high  speed  '2,  sets 

Work  benches  (metal)"        *    -  ,5  each 

Drain  pans  (oil)  3  each 

Drain  pans  (water)  3  each 

Gasoline  can  1  each 

Radiator  filler  1  each 

Battery  hydrometer  1  each 

Anti-freeze  hydrometer  1  each 

Floor  creepers  5  each 

Ign.  timing  light  3  each 

Extension  cords  (lights)              ,  5  each 

Oilers  (plews  pistol  grip)  3  each 

Oil  pouring  spout  3  each. 

Brake  fluid  dispenser  1  each  , 
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Transmission  grease  dispenser-  •" 

**  -       "  * 

Transmission  fluid  funnel*  (flexible) 
•   Rubber  mallet 

Chisels: 

Regular-assorted  sizes 

Punches : 

Center-assorted  sizes 
Pin-assorted  sizes 
Hand  hack  saws 

Files-assorted  sizes  and  shapes 
C-Clamps  3  to  6  inch 
Steel  rule  (tape)  6  foot 
Steel  rule  (flat)  12  inch 
Straigh  edge 

Calipers  (inside)  3",  4",  6",  8" 
Calipers  (outside)  3",  4",  6",  8" 

Micrometers; 

0-  1  inch 

1-  2  inch 

2-  3  inch 

3-  4  inch  • 

4-  5  inch 

5-  6  inch 

Inside  dial  indi<"»cor 


Addendum  to  ,  Task  l'.O-F 

T  » 

1  each 

2  each  . 
.  3  each 

3  sets 

3  sets 
3  sets 
3  each 
3  sets 

2  each 

3  each 

3  each 
"1  each 
.  1  each 

1  each 

1  each 
1  each 
1  each 
1  each 
1  each 
1  each 
1  each 
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Addendum  to  Task  1.0-F 


Floor  jack  4  ton                        ~'  •*          2  each 

Hydraulic  jack  (upright)  large  (10  ton)  «-  small 

(5  ton)  1  each 

Car  stands             t  12  each 

Soldering  gun  (pistol  grip)  lOOw  &  *500w  2  each 

.Electric  soldering  iron  (large)  1  each 

Ring  ridge  reamer  2  each 

Ring  groove  cleaner  (piston)  3  each 

Ring  compressor  (piston) '  <          3  each 

Compression  tester  1  each 

Vacuma,  and  fuel  pump  testers  1  each 

Brake  cy#  hone                                            «  2, each 

Engine*  cyl»  hone  1  ecJti 

Vis  .8,4*  inch  2  each 

Vises,  6  inch  1  each 

Gear  and  wheel  pullers-Master  Puller  Set  1  set 

Tune-^up  or  engine  analyzer  - 1  each 

Fender  cover                  .  1  each 

Brake  drum  and  rotor  lathe  with  radius  grinding 

attachment  1  each 

Propane  carburetor' kit  1  each 

Hydraulic  press  ,  1  each 

Universal  dial  indicator  1  each 

Headlight  dimming  kit  1  each 


■Kit" 

\ 


For  Emission  Control: 


Infra-red  exhause  femissions  tester 


1  each 
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Addendum  to  Task  1.0-F 


Catalytic :  converter  aspirator                x*-***^  "  l  each 

Catalytic  converter  vibrator         *  *  •           /  '      1  each 

CT-3  PCV  Tester  >                /  '  1  e<sch 

■  /  • 


9 
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UNIT  l.Q-G  ' 
"AUTOMOTIVE  MECHANICS 
AUTOMOTIVE. FASTENERS 


\ 
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UNIT  1.0-G  AUTOMOTIVE  MECHANICS  INTRODUCTION  - 

-  FASTENERS 

TASK  G.01       .  ,  IDENTIFY  AND  USE  AUTOMOTIVE  FASTENERS 


PERFORMANCE  OBJECTIVE: 

Given  proper  Instruction,  various  fasteners  used  in  automotive  mechanics 
3nd  job  situations  requiring,  the  use  of  fasteners;  identify,  by  the  prope 
terminology-,  the  appropriate  fasteners  for  the  job  and  use  the  fastener 
properly,  meeting  manufacturer !s  specifications  and  instructor's'* 
standards* 

NOTE:        Orientation  Task.    Competency  will  be  developed  during 
entire  training  period. 


PERFORMANCE  ACTIONS: 

G.0101  Identify: 

-  screws 

-  bolts 

-  nuts 

G.0102       Determine  proper  fasteners  for  given  situations. 
G.0103        Correctly  use  various  tupes  of  fasteners. 

PERFORMANCE  STANDARDS : 

Use  automotive  fasteners  correctly  in  given  job  situations 
with  90  percent,  accuracy. 

Identify  on  written  knowledge  test  with  80  percent  accuracy 
common  automotive  fasteners  and  their  purposes. 


SUGGESTED  INSTRUCTION  TIME:    2  Hours 


RELATED  TECHNICAL  INFORMATION: 

* 

-  Textbooks. 

-  Manufacturer's  catalogs. 

-  Specifications  manuals. 

-  Metric  fasteners. 

-  Recognize  English  thread  designation  system. 

-  Distinguish  between  fasteners  of  different  quality  with  the 
grade  marking  system. 


-  lock  washers  -  keys  and  splines 

-  cotterpins 

-  snap  rings  ' 


114 

147 


UNIT  l.O^H  ' 
AUTOMOTIVE  MECHANICS 
SHOP. PRACTICES  ANDvPROCEDURES 


I 

I 

I 
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UNIT         HUO-H   -  \        AUTOMOTIVE  MECHANICS  -  INTRODUCTION 

— -  •  .      \  *  V. 

TASK  H.01,  -  \    [        SHOP-  PRACTICES  AND  PROCEDURES 


PERFORMANCE  OBJECTIVE:  \*    •  .    _  ^ 

Given  proper  Instruction  concerning  standard  shop  operating  procedures , 
appropriate^ reference  materials,  and ^simulated  or  typical  job  situations; 
choose  and  use  related  technical  information*  such  as  shop  manuals,  flat 
rate  manual,  manufacturer's  specifications,  and  part  catalogs ,  using 
the  proper  terminology  and  parts  requisition  forms  to  the.  instructor1 s 
standards*  '/ 


PERFORMANCE  ACTIONS :  . 

H.0101       Identify  and  state  purpose  of  shop  operating  pro- 
cedures* 

H.0102       Use  shop  operating  reference  materials:    (as  applicable) 
1  a.     Shop  operating  manuals 

b.     Charts  ♦  . 
c#     Forms  and  job  orders 
^  d.      Flat  rate  manual 

e.  Manufacturer's  specifications 

f.  Parts  manual 

H#01Q3    .  Demonstrate  proper  use  of  common  shop  terminology. 

/ 

PERFORMANCE  STANDARDS: 

-    In  given  shop  situation,  choose  and  use* most  appropriate  shop 
manuals  for  reference  as  well  &s  other  reference  and  shop 
operating  procedure  guides  with  30  percent  accuracy,  meeting 
instructor's  standards*. 


SUGGESTED  INSTRUCTION  TIME:    2  Hours 


RELATED  TECHNICAL  INFORMATION:  \ 

-  Locate  correct  service  information  for  an  automobile  in  an 
ownerfe  jnanual* 

-  Locate  service  information  labeled  on  an  automobile's 
engine,  etc. 

if  m  * 
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:  UNIT  ly&*l      "  \ 
\  -   _  /;   AUTOMOTIVE  ^CHAJJICS'  # 
INTRODUCTION  TO  AUTOMOTIVE  SYSTEMS 


x   -  \ 
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UNIT  1.0-1  AIJTOMOTIVE  MECHANICS  -  INTRODUCTION 

TO  AUTOMOTIVE  SYSTEMS  - 

TASK.         1. 01  "LUBRICATION  AND  TIRES 


PERFORMANCE"  OBJECTIVE:        ~~  7" 

Given,  proper  instruction,  identify  types,  purpose,  use,  and  operator  care 
of  lubrication  items  and  tires* 


PERFORMANCE  ACTIONS:  '  \^ 

1*0101       Identify  purposes  and  types  of  lubrication  system* 

3?^bl02       Identify  major  component  parts  and  state  purpose  in 
lubrication*  system* 

1*0103       Compare  purpose  and  types  of  tires* 

1*0104       Recognize  lubrication,  and  tire  tools  and  equipment* 

1*0105       Demonstrate  how  to  perform  operator  maintenance  of 


\ 


lubrication  system  and  tires . 


PERFORMANCE  STANDARDS: 

-    Identify  purpose  and  types  and  demonstrate  use  of  lubrication 
system  and  tire  items  and  demonstrate  care  of  lubrication 
system  and  tires  with  100  percent  accuracy,  meeting  instructor's 
standards*  ...  \ 


SUGGESTED  INSTRUCTION  TIME:    3  Hours 


RELATED  TECHNICAL  INFORMATION: 

-  Appropriate  manuals  and  charts*  . 

-  Manufacturer's  specifications* 


UNIT      :     1.0-1  ^  AUTOMOTIVE  MECHANICS  -  INTRODUCTION 

TO  AUTOMOTIVE  SYSTEMS  • 

TASK  1.02  COOLING  SYSTEM 


PEIQFORMANCEn3^ECTlVEr 


Given  proper  instruction  concerning  the  operation  of  the  cooling  system, 
identify  tKe  purposes  of  the  cooling  system,  major  components  and  purposes, 
and  perform  operator  care  of  cooling  system  to  manufacturer's  specifications 
or  to  instructor's  standards. 


PERFORMANCE  STANDARDS : 

1.0201  .Identify  purpose  and  operation  of  cooling  system/ 

1.0202  Identify  and  state  purpose  of  major  component  parts 
of  cooling  system. 

1.0203  Demonstrate  how  to  perform  operator  maintenance  of 
cooling  system. 

PERFORMANCE  STANDARDS :  ' 

-    Identify  each  major  component  of  system,  state  purpose  of 
operation,  and  perform  operator  maintenance  with  90  percent 
accuracy. 

> 

SUGGESTED  INSTRUCTION  TIME:    3  Hours 
PKLATED  TECHNICAL  INFORMATION: 


-  Appropriate  shop  oianuals. 

-  Manufacturer's  specifications. 
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UNIT  1.0-1 


AUTOMOTIVE  MECHANICS  -  INTRODUCTION 
TO  AUTOMOTIVE  SYSTEMS 


TASK 


1.03 


BRAKING  SYSTEM 


PERFORMANCE  OBJECTIVE: 

Given  proper  instruction  concerning  automotive  braking  systems,  identify 
the  purpose,  operation,  major  parts  of  a  braking  system,  and  perform 
operator  care  of  a  given  braking  system. 

PERFORMANCE  ACTIONS: 


1.0301 


Identifies  purpose  and  operation  of  braking  system. 


1.0302 


Identifies  major  component  parts  of  .purpose. 


1.0303 


Demonstrates  how  to  perform  operator  maintenance. 


PERFORMANCE  STANDARDS: 


Identify  each  major  component  of  an  automobile  braking  system, 
stating  its  purpose  and  operation,  and  perform  operator  mainten- 
ance with  100  percent  accuracy. 


SUGGESTED  INSTRUCTION  TIME: 


3  Hours 


RELATED  TECHNICAL  INFORMATION: 


Maunfacturer1 s  specifications. 
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UNIT 
TASK 


l.O-I 
1.04 


AUTOMOTIVE  MECHANICS  -  INTRODUCTION 
TO  AUTOMOTIVE  SYSTEMS 


FUEL  SYSTEMS 


PERFORMANCE  OBJECTIVE: 

i 

Given  proper  instruction,  samples  pf  selected  major  American  and  foreign 
automobiles,  state  the  purposes  and  describe  the  operation  of  the  fuel 
system..  JEd^  state  the 

types  and  characteristics  of  motor  fuels;  and  perform  operator  maintenance 
on  fuel  systems. 

PERFORMANCE  ACTIONS: 

1*0401       Identify  purpose  and  system  operation  of  given 
automobile  fuel  system. 

1.0402  Identify  major  component  parts  of  fuel  system  and 
their  purpose. 

1.0403  State  types  and  characteristics  of  typical  motor 
fuels. 

1.0404  Demonstrate  how  to  perform  operator  maintenance  of 
fuel  system. 


PERFORMANCE  STANDARDS: 

-  Identify  each  component- of  the  fuel  system,  stating  its  purpose 
and  operation;  state  types  and  characteristics  of  motor  fuels, 
and  perform  operator  maintenance. 

-  Accuracy  must  be  80  percent  on  written  knowledge  tests  and  100 
percent  on  performance  test. 

SUGGESTED  INSTRUCTION  TIME:    3  Hours 

RELATED  TECHNICAL  INFORMATION: 

-  Appropriate  shop  manuals. 

-  Manufacturer's  specifications. 
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AUTOMOTIVE  MECHANICS  -  INTRODUCTION  "X 
TO  AUTOMOTIVE  SYSTEMS 

STEERING  SYSTEM  AND  FRONT  END 


PERFORMANCE  OBJECTIVE:  , 

Given  proper  instruction  to  the  automotive  steering  system  arid  front 
end, " state  the  purpose  and  describe  the  operations  of  the  automotive 
steering  system  and  front  end.    Identify  and  state  the  purpose  of  major 
component  parts  of  the  .steering  system  and  front  end;  and  demonstrate    .  > 
how  to  correctly  perform  operator  maintenance,  meeting  the  manufacturer rb 
specifications  and  the  instructor's  standards. 

PERFORMANCE  ACTIONS: 

1.0501  Identify  the  purpose  of  system  operation  of  the 
automotive  steering  system  and  front  end.  / 

1.0502  Identify  the  major  component  parts  and  purpose  of 
the  steering  system  and  f'rjont  end. 

1.0503  Demonstrate  how  to  perform  operator  maintenance  on 
the  automotive  steering  system  and  front  end. 


PERFORMANCE  STANDARDS: 

-    Identify  each  major  component  part  of  the  steering  system  and 
front  end,  state  its  purpose  and  operation,  and  perform  operator 
maintenance  on  one  or  more  given  automobiles  with  80  percent 
accuracy  on  written  knowledge  tests  and  100  percent  accuracy 
in  performance. 

SUGGESTED  INSTRUCTION  TIME:      2  Hours 


RELATED  TECHNICAL  INFORMATION: 


-  "Appropriate  • 

-  Manufacturer's  specifications. 


-UNIT  "  1.0-1 
TASK  1.05 


in 
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UNIT  '  1.01 
TASK  •    -  1.06 


AUTOMOTIVE  MECHANICS  -  INTRODUCTION 
TO  AUTOMOTIVE  SYSTEMS 


POWER  <TRAIN  AND  MANUAL  TRANSMISSION 


PERFORMANCE  OBJECTIVE: 

Given  proper  instruction,  orientation  tp  different  automobile  makes  with 
manual  transmission,  identify  purposes,  operation,  and  major  parts  of 
the  power  train  system  with  manual  transmission  and  perform-  operator 
maintenance  meeting  manufacturer's  specifications  and  instructor's 
standards. 


PERFORMANCE  ACTIONS: 

1.0601  State  purpose  and  describe  operation  of  the  power 
train  with  manual  transmission, 

1.0602  Identify  major  component  parts  and  purpose  of  the 
r               power  train  system. 

1.0603  Perform  operator  maintenance  on  the  power  train 
system  and  manual  transmission. 


PERFORMANCE  STANDARDS : 

Identify  major  component  parts  of  the  power  training  with 
manual  transmission,  state  its  purpose  and  operation,  and 
perform  operator  maintenance  on  the  system. 
Accuracy  is  to  be  80  percent  on  written  knowledge  tests  and 
100  percent  on  performance. 

Adhere  to  the  manufacturer1 s  specifications  and  meet  instruc- 
tor's standards. 


SUGGESTED  INSTRUCTION  TIME:  6  Hours 
RELATED  TECHNICAL  *  INFORMATION :  _ 


Appropriate  shop  manuals. 
Manufacturer's  specifications. 
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UNIT  1.0-1  AUTOMOTIVE'  MECHANICS  -  INTRODUCTION 

TO  AUTOMOTIVE  SYSTEMS 

*  \ 

TASK  1.07  ENGINE   -  \. 


PERFORMANCE  OBJECTIVE:  '.  " 

\ 

Given  proper  instructions  and  an . orientation  to  the  automotive  gas 
engine,  state  the  purpose  and  describe  the  operation  of  the  engine, 
identify  the  major  component  par/ts  and  state  thei*  purposes,  and  demon- 
strate how  to  pe'rform  operator  maintenance va ceo rding  to  manufacturer^ 
^specifications  and  meeting  the *instructor!s  standards. 


PERFORMANCE  ACTIONS: 

1.0701       Describe  purpose  and  operation  of  the  automotive 
engine.  •  \ 

I.07Q2       Identify  the  major  component  parts  and  purposes  of 
the  engine. 

I. 0703       Describe  or  demonstrate  how  to  perform  operator 
maintenance* 


PERFORMANCE  STANDARDS:  . 

-    Identify  each  major  component  part  of  the  automotive  gas 

engine,  state  its  purpose  and  operation,  and  perform  operator 
v  maintenance  with  an  accuracy  of  80  percent  on  written  knowledge 
tests  and  100  percent  on  performance,  meeting  manufacturer^ 
specifications,  and  the  instructor's  standards • 


SUGGESTED  INSTRUCTION  TIME:      6  Hours 

RELATED  TECHNICAL  INFORMATION: 

 -    Shop  manua  Is .    ■   i 


-  Parts  manuals. 

-  Manufacturer^  specifications. 


ERIC 
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UNIT  1.0-1 


AUTOMOTIVE  MECHANICS  -  INTRODUCTION 
TO  AUTOMOTIVE  SYSTEMS 


TASK 


1.08 


HEATER  SYSTEM 


PERFORMANCE  OBJECTIVE:        *  '  • 

Given  a  proper  orientation,  a  typical  automobile  and  shop  situation  to 
service  a  heater  system,  state  the  purpose  and  operation  of  the  automotive 
heater  system  identify"  major  component  parts  and  state  their  purpose, 
and  perform  operator  maintenance  on  the  heater  to  90.  percent  accuracy. 

PERFORMANCE  ACTIONS : 


1.0801 


State  purpose  and  operation  of  heater  system. 


1.0802 


Identify  major  component  parts  of  heater  system  and 
purpose. 


1.0803 


Demonstrate  how  to  perform  operator  maintenance  of 
heater  system. 


PERFORMANCE  STANDARDS: 


Identify  each  major  component  of  the  automotive  heater  system, 
state  its  purpose  and  operation,  and  perform  operator  mainten- 
ance with  80  percent  accuracy  on  written  knowledge  tests  and 
90  percent  accuracy  on  performance  tests. 


SUGGESTED  INSTRUCTION  TIME: 


2  Hours  . 


RELATED  TECHINCAL  INFORMATION: 


Appropriate  shop  manuals  and  charts. 
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AUTOMOTIVE  MECHANICS  -  INTRODUCTION 
TO.  AUTOMOTIVE  SYSTEMS 

AUTOMATIC  TRANSMISSION 


» 

PERFORMANCE  OBJECTIVE: 

Given  an  orientation  to  the  automobile  automatic  transmission,  intro- 
duction* to  typical  automatic  transmissions,  and  operator  maintenance  of 
transmissions;  state  purpose  and  describe  operation  of  the  automatic 
transmission,  identify  and  state  the  purpose  of  major,  component  parts, 
and  show  how  to  perform  operator  maintenance  ♦  <> 


PERFORMANCE  ACTIONS : 

1*0901       Explain  purpose  and  operation  of  automatic  trans- 
mission. 

1.0902  Identify  and  give  the  purpose  of  major  component 
parts  of  the  automatic  transmission. 

1.0903  Show  how  to  perform  operator  maintenance  on  the 
automatic  transmission. 


PERFORMANCE  STANDARDS; 

'  -    Identify  each  major  component  part  of  the  automatic  transmis- 
sion, state  its  purpose  and  operation  with  an  accuracy  of  80 
percent  on  a  written  knowledge  test  3nd  perform  operator 
maintenance  with  100  percent  accuracy. 

SUGGESTED  INSTRUCTION  TIME:      2  Hours 


RELATED  TECHNICAL  INFORMATION: 

-   Appropriate  shop  manuals. 


UNIT  1.0-1 
TASK  1.09  « 
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UNIT 
TASK 


1.0-1 
1. 10 


AUTOMOTIVE  MECHANICS  -  INTRODUCTION 
TO  AUTOMOTIVE  SYSTEMS 


ELECTRICAL  SYSTEM 


PERFORMANCE  OBJECTIVE: 

Given  proper  orientation  to  the  automotive  electrical  system,  state  the 
purpose  and  describe  the  operation  of  the  automobile  electrical  system, 
identify  and  state  the  purpose  of  major  component  parts,  and  show  how  to 
perform  operator  maintenance.' 


PERFORMANCE  ACTIONS:  v  • 

1. 1001  Describe  the  purpose  and  operation  of  the  automotive 
electrical  system.   *  - 

1.1002  Identify  the  major ^component  parts  van<T  their  purposes 

1.1003  Show  how  to  perform  operator  maintenance . 

PERFORMANCE  STANDARDS:, 

-   Identify  each  major  component  part  of  the  automobile  electrical 
system,  stating  its  purpose  and  operation,  with  80  percent 
accuracy  on  written  knowledge  tests,  and  100  percent  accuracy 
on  demonstrated  operator  maintenance. 

SUGGESTED  INSTRUCTION  TIME:      6  Hours 
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UNIT  1.0-1 


TASK-"        1. 11 


AUTOMOTIVE  MECHANICS  -  INTRODUCTION. 
TO  AUTOMOTIVE  SYSTEMS 


AIR  CONDITIONERS 


PERFORMANCE  OBJECTIVE:  ■  s 

Given  an  orientation  to  the  automobile  air  conditioning  system,  typical 
manufacturer  systems,  state  the  purpose  and  describe  the  operation  of 
the  automobile  air  conditioner,  identify  and  state  the  purpose  of  major 
component  parts  of  the  air  conditioner,  and  show  how  to  perform  operator 
maintenance. 

PERFORMANCE  ACTIONS: 

1. 1101  Describe  the  purpose  and  operation  of  the  automobile 
air  conditioner  system. 

1.1102  Identity  major  component  parts  of  the  system  and 
state  their  purpose. 

1.1103  Show  how  to  perform  operator  maintenance. 

PERFORMANCE  STANDARDS:  ' 

-  Identify  each  major  component  part  of  the* air  conditioner 
system,  state  its  purpose  and  operations,  with  80  percent 
accuracy  on  written  knowledge  tests,  and  show  how  to  perform 
operator  maintenance  with  90  pexxent  accuracy. 

SUGGESTED  INSTRUCTION  TIME:  .   1  Hour 

RELATED  TECHNICAL  INFORMATION: 

-  Shop  manuals. 

 Manufaet-urer-s— specifica  tiona-and  -manua-l-sV    ~ 
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TASK  LISTINGS 
AUTOMOTIVE  MECHANICS  ' 

UNIT/TASK  •  DESCRIPTION 

-UNTT~2vO— LiBRS^ATION-AND-VEHm 


2.01  (Automotive  Tune-up  and  Repair  Draining  &  Refilling  Engine 
Oil)    Given  an  automobile,  the  student  will  drki.fr  the  enginej 

oil  and  refill  it  to  a  specified' level  with  lubricant  recommended 
by  the  manufacturer  for  specified  vehicle  use. 

2.02  (Automotive  Tune-upland  Repair  Changing  Oil  Filter  Cartridge) 
Given  an  automobile, .the  student  will  change  t^e  oil  filter 
cartridge  in  accordance  with  given  procedures. 

^  >  > 

2.03  (Automotive  Tune-up  .and  Repair  Chassis -Lubrication)    Given  an 
automobile,  the  student  will  perform  a  chassis  lubrication 
using  the  specified  lubricants  ia  accordance1  with  manufacturer's 
specifications.  '    *  ~t 

2.04  (Inspect,  Service,  or  Replace  Carburetor  Air  Cleaner)    Given  a 
.vehicle  and  access  to  the  necessary  hand  tools,  equipment,  and 
a  service  manual;  inspect  the  carburetor  air  cleaning  element 
for  dirt,  and  clean  the  element,  using  the  manufacturer's 
recommended  procedures.  ® 
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UNIT  2.0  *  LUBRICATION  AND  VEHICLE,. 

•  •  .  OPERATING  MAINTENANCE  -  LEVEL  I 

TASK  2.01  DRAIN.  &  REFILL  ENGINE  OIL 


PERFORMANCE  OBJECTIVE: 

Given  an  automobile,  the  student  will  drain  the  engine  oil  and  refill  it 
to  a  specified  level  with  lubricant  recommended  by  the  manufacturer  for 
specified  vehicle  use. 


PERFORMANCE  ACTIONS: 

2.0101       Run  engine.; until  oil  is  hot. 

2*0102      Raise  car  oh  hoist. 

(CAUTION:    Follow  hoist  safety 
rules.) 

2.0103       Place  oil'  drain  pan  under  drain  plug. 

2*0104      Remove  oil  drain  plug. 

(CAUTION:    Be  careful  of  hot  oil.) 

(NOTE:        Do  not  drop  plug  into  drain  pan.) 

2.0105  Allow  oil  to  drain  until  all  oil  is  out. 

2.0106  Replace  drain  plug. 
(CAUTION:    Do  not  overtighten.) 

(NOTE:  ^      If  filter  is  to  be  changed,  refer  to 
Job  Sheet  No.  16.) 

2.0107  Lower  car  to  floor. 

2.0108  Refer  to  specifications  for  amount,  type,  and  grade 
of  oil  to  be  used. 

2.0109  Remove  filler  cap. 

2.0110  Put  in  specified  oil. 
(NOTE:    Be  careful — do  not 

spill  oil  on  fender  or  engine.) 

2.011L      Check  oil  level  on  dipstick. 

(NOTE:    Dipstick  should  show  "full.") 

2.0112       Start  engine  and  check  for  oil  pressure. 

(NOTE:    If  no  pressure,  stop  engine  and  check 
with  instructor.) 
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UNIT 
TASK 


2.0 
2.01 


LUBRICATION  AND  VEHICLE 
OPERATING  MAINTENANCE  -  LEVEL.  I 


DRAIN  &  REFILL  ENGINE  OIL  (ConN:.) 


PERFORMANCE  ACTIONS  (C-n't.): 

2.0113  Turn  engine  off.  v 

2.0114  Raise  car  and  check  drain  plug  for  leaks. 
(NOTE:    If  plug- leaks,  ,  check  with  instructor.) 

2.0115  Lower  car  to  floor. 

2.0116  Record  mileage.on  vehicle  lubrication  sticker. 

2.0117  Clean  up  work  area.    Place  empty  oil  cans  in  desig- 
nated Crash  container. 

PERFORMANCE  STANDARDS : 

-       Dradi  and  fill  the  engine  oil  to  manufacturer's  specifications 
using  proper  weight  and  ^quality  ^f  oil.    No  leaks. 

< 

SUGGESTED  INSTRUCTION  TIME:      1  Hrur 


RELATED  TECHNICAL  INFORMATION; 


-  Identify  oil  filters,  dr4n  plugs,  filler  caps,  and  dip  stick. 

-  Describe  viscosity  or  pepoerty  of  oils. 

-  Identif y ; different  type  filters. 

-  Manufacturer's  specifications. 
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TjHXt  "270  ~     r^^IBmeSEISHTTSHOEftlCLE  , 

OPERATING. MAINTENANCE  -  LEVEL  I 

TASK..-    2.02      -  CHANGE  OIL  FILTER  CARTRIDGE,  " 


PERFORMANCE  OBJECTIVE: 

»  i 

Given  an  automobile,  the  student  will  change  the  oil  filter  cartridge  in 

accordance  with  given  procedures. 

j 

i  >  -  , 

PERFORMANct  ACTIONS: 

2.0201       Start  engine  and  bring  engine  to  operating  temperature. 

12.0202       Hold  harid  on  oil  filter.  j 

(NOTE:.  Ilflfirlter  feels  cold  it  is  completely  clogged. 
If  it  feels  hot  and  oil  is  still  flowing 
j     *  through.)  * 

2.0203  Remove  the  filter  cover  and  IjLft  out  filter  element. 
Put  it  in  the  funnel  on  the  oil  drum. 

(NOTE:   po  not  drop  oil  all  over  shop  floor.) 

2.0204  Use  a  suction  gun  to  remove  rest  of  oil  from  filter  • 
,  case.-      \  . 

■      /  \ 

2.0205  Wipe  interior  of  case  clean- and  Wash  filter  top 
clean.  \ 

2.0206  Read  instructions  with- new. filter.    Install  new 

 -i  filter  in  filter-case^  —  ^    ~       '  ^ 


2^0207       Start  engine  and  check  all  around  filter  for  leaks. 


2. '0208       Replace  the  filter  case  cover  and  gasket.  Tighten 
*  the  cover  clamp^  nut  (or  rim  bolts^. 

»  \ 
2.6209       Add  one  quart  ot\  motor  oil  to  the  crankcase.  (This 
allowance  is  fori  the  capacity  of  the  filter  and  must 
be  added  to  engine  oil  whenever  a.  filter  cartridge 
is  renewed.)  \ 

(NOTEr   Do  not  put;  oil  in  the  filter  case.) 

'  \ 

f^  2.0210  ,     Run  the  engine  f or  ,a  few  minutes  and  check  for  oil 
/     leaks.  '  \ 

■   /  1  ■ 

PERFORMANCE  STANDARDS; 

-    Change  the  oil  filter  cartridge  to  manufacturer's  specifications, 
usin§  the  proper  filter  and  tightening  so  there  are  no  leaks. 

132  ' \  ' 
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UNIT 
TASK 


2.0 
2.02 


CHANGE  OIL  FILTER  CARTRIDGE  (Con't.) 


SUGGESTED  INSTRUCTION  TIME:      T  Hour 

RELATED  TECHNICAL  INFORMATION: 

-   Manufacturer's  specifications. 


r 
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UNIT  2,0  LUBRICATION  AND  VEHICLE 

OPERATING  MAINTENANCE  -  LEVEL  I 

TASK  2.03  CHASSIS  LUBRICATION 


PERFORMANCE  OBJECTIVE; 

Given  &n  automobile,  the  student  will  perform  a  chassis  lubrication 
using  the  specified, lubricants  in  accordance  with  manufacturer's  speci- 
fications. 


PERFORMANCE  ACTIONS: 

2.0301  Raise  car  on  hydraulic  lift  according  to  safety 
instructions  for  that  lift. 

2.0302  Cpnsult  lubrication  chart  for  the  particular  vehicle 
being  lubricated. 

■    (NOTE:    Location  and  total  number  of  grease  fittings.) 

2.0303  Wipe  all  grease  fittings  clean  with  a  shop  rag. 

2.0304  Place  lube  gun  on  each  fitting  and  apply  pressure.  ^ 
Continue  pressure  until  new,  clean,  grease  can  be  " 
seen  coming  out  of  joint. • 

2.0305  Lube  all  rubber  grommets  with  rubber  lube  only. 
(NOTE:    Do  not  use  oil  or  grease  on  rubber.    It  will 

cause  deterioration.) 

2.0306  Remove  differential  oil  fillet  plug  and  check  lube 
level. 

(NOTE:    Lube  should  be  up  to  where  it  almost  runs 
out  of  hole*    Add  specified  gear  lube  if 
necessary.) 

2.0307  Check  lube  level  of  standard  transmission  following 
manufacturer's  recommended  procedure  for  standard 
transmission. 

2.0308  Lubfe  emergency  brake  linkage  and  clutch,  with  SAE  30 
oil. 

2.0309  Check  and  lube  universal  joints  following  manufacturer's 
recommended  procedure. 

(NOTE:    Many  universal  joints  should  not  be  lubed 
with  pressure  gun.) 

2.0310  If  in  doubt  about  your  work,  have  instructor  check 
it  at  this  point. 
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UNIT  2.0 


LUBRICATION  AND  VEHICLE 
OPERATING  MAINTENANCE  -  LEVEL  I 


TASK  2.03  .  CHASSIS  LUBRICATION  (Con't.) 


PERFORMANCE  ACTIONS  (ConTt.): 


2.0311  Lower  car  to  floor  and  raise  hood. 

2.0312  Lube  generator,  starter,  and  distributor  at  oil  cups 
with  about  3  drops  of  SAE  3(  oil. 

2.0313  Lube  fan  belt  by  rubbing  fan  belt  lube  on  underside 
of  fan  belt. 

(CAUTION:    Do  not  try  this  while  engine  is  running.) 

2.03K       Check  the  steering  gear  case  fluid  level  and  add  90 
wt..  gear  lube  if  necessary. 

2.0315  Clean  all  grease  fittings  under  hood  and  lube  -with 
*   pressure  gun. 

2.0316  Lube  throttle  linkage  with  SAE  30  oil. 

if 

2.0317  Lube  door  latches,  door  catches,  hood  release,  and*- 
-trunk  latch  with  stick  lubricant. 

(NOTE:    Apply  lubricant  to  the  surfaces^  that  rub  on 
each  other.) 

2.0318.      Check  manufacturer's  manual  to  see  how  ~nd  if  water 


 ^p^mp'  should"  be  lubricated-; 

2.0319  Put  graphite  in  door  locks. 

2.0320  Check  brake  fluid  level  and  add  if  necessary  1/4 
inch  from  top  of  filler  hole. 

2.0321  Close  hood  and  remove  car  from  hoist. 


PERFORMANCE  STANDARDS: 

-  Lubricate  the  chassis  using  the  lubricants  recommended  by 
manufacturer. 

-  Wipe  down  all  fittings  prior  to  lubrications  and  clean  all 
fittings  of  excess  grease  after  lubrication. 


SUGGESTED  INSTRUCTION  TIME:      .1  Hour 


135  1  OS 


mL1  270  .  :  "*LUBRICATION~AND"  VEHICLE"  "OPERATING 

MAINTENANCE  -  LEVEL  I 

TASK  2.04  INSPECT t  SERVICE,  OR  REPLACE 

CARBURETOR  AIR  CLEANER  ' 


PERFORMANCE  OBJECTIVE: 

Given  a  vehicle  and  access  to  the  necessary  hand  tools,  equipment,  and  a 
service  manual;  inspect  the  carburetor  air  cleaning  element  for  dirt,' 
and  clean  the  element,  using  the  manufacturer's  recommended  procedure. 


PERFORMANCE  ACTIONS; 

2.0401  Remove  carburetor  air  filter  element.    (Use  of 
fender  covers  recommended.) 

2.0402  Inspect  filter  element  for  dirt.     (Visually  with 
light  bulb  or' against  sunlight.) 

2.0403  Remove  excess  dirt  from  filter,  if  necessary. 

2.0404  Replace  filter  or  reinstall  filter. 


PERFORMANCE  STANDARDS : 

-  Inspect  and  clean  or  replace  the  carburetor  air  cleaner  on  the 
vehicle  provided  by  the  instructor. 

-  Standard V  of  industry  on  replacement  of  air  filter  apply. 


SUGGESTED  INSTRUCTION  TIME:      1  Hour 
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TASK  LISTINGS 
AUTOMOTIVE  MECHANICS 

UNIT/TASK  DESCRIPTION 

Unit  3,0    AUTOMOTIVE  ENGINE  MAINTENANCE,  REPAIR,  AND  OVERHAUL 

3.01  (Determine  Needed  Engine  Service  or  Repair)    Given  an  automobile 
with  a  possible  engine  problem,  determine  the  needed  engine 
service  or  repair,  as  accurately  as  possible  using-  given  and 
available  information.    Report  findings  to  customer. 

3.02  (Perform  Engine  Vacuum  Tests  and  Determine  Needed  Repairs) 
Given  a  vacuum  gauge,  the  student  will  diagnosis  the  engine 
condition  using  the  vacuum  gauge  in  accordance  with  given 
specifications. 

3.03  (Replace  Valve  Cover  Gaskets)    Given  an  automobile  and  access 
to  the  proper  hand  tools  and  equipment.    Student  will  remove 
and  replace  valve  cover  gasket  (s).    Upon  replacement,  there 
wi]l  be  no  leaks  or  stoppages  in  the  system. 

3.04  (Replace  Outside  Seals)    Given  an  automobile  engine  out  of  a 
car,  the  student  will  install  the  rear-main  seal  in  accordance 
with  manufacturers  specifications. 

3.05  (Replace  and  Repair  Motor  Mounts)    Provided  a  vehicle  and 
access  to  the  proper  hand  tools,  equipment,  and  service  manual; 
replace  the  engine  mounts  foxiowing  the  manufacturer's  recom- 
mended procedures.    The  mounts  must  meet  the  manufacturer's 
torque  specifications  where  necessary. 

3.06  (Perform  Cylinder  Compression  „Tes_ts  and  Det.ermine__NeedficL_Re-^_  

pairs)    Provided  an  engine  at  normal  operating  temperatures, 
and  using  the  proper  tools,  gauges,  and  service  manual;  perform 

*  a  cylinder  expression  test  within  +/-  10  p.s.i.  of  the  readings 
■  found  by  tM?  instructor. 

3.07  (Remove  Cylinder  Head(s)  From  Engine)  Given  an  e  gine,  the 
student  will  remove  the  cylinder  head(s)  according  to  manu- 
facturers specifications. 

3.0§  (Diassembling  a  Cylinder  Head)    Given  a  cylinder  head,  the 

student  will  disassemble  it. 

3.09  (Inspect  Valve  Spring  Retainers  and  Locks)    Given  an  automobile 
engine,  the  student  will  test  the  valve  spring  for  etchings, 
squareness,  uniformity,  and  specified  compressed  pressure  at  a 
specified  height. 

3.10  (Inspect  Valve  Guides  for  Wear,  Check  Valve  Guide  to  Stem  Fit, 
and  Determine  Needed  Repairs)    Given  an  automotive  cylinder 
head  engine,  the  student  will  determine  valve  stem  to  guide 
clearance  and  compare  with  manufacturer's  specifications. 
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(Inspect  Cylinder  Heads  for  Cracks,  Gasket  Surface  Areas  for 
Warpage,  and  Check  Passage  Condition)    Given  a  cylinder  head, 
and  access  to  the  proper  equipment  and  service  manual,  inspect 
the  head  for  warpage,  under  the  supervision  of  an  instructor. 
If  warpage  exists,  report  the  findings  to  the  instructor  and 
identify  the  necessary  repairs. 

(Reassembling  Valve  Components  With  Head)    Given  an  automobile 
engine,  the  student  will  reassemble  the  valve  components  with 
the  head  in  accordance  with  manufacturer f s  specifications. 

(Installing  Cylinder  Heads  on  Engine  Block)    Given  an  auto- 
mobile engine  the  student  will  install  the  cylinder  heads  on 
the  engine  block  in  accordance  with  manufacturer's  specifications. 

(Steam  Clean  Engine)    Using  a  steam  cleaner,  steam  clean  the 
engine  surface  of-  a  given  automobile  under  the  instructor's 
supervision.    All  heavy  deposits  of  dirt  and  grease  must  be 
dissolved  and  washed  away,  and  ignition  parts  must  be  free  of 
moisture. 

(Inspect  Exhaust  System)    Provided  a  vehicle,  visually  check 
the  complete  exhaust  system  for  holes,  defects,  broken  or 
missing  components,  and  rust-outs,  under  instructor  supervision. 
All  defects  and  problem  identified  by  the  instructor  must  be 
recognized. 

(Replace  Exhaust  Manifold (s))    Given  an  automobile  with  broken 
or  warped  exhaust  manifolds,  and  access  to  the  proper  tools, 
equipment,  and  service  manual;  remove  and  install  new  exhaust 
manifold,  following  the  manufacturer's  procedures.    When  com- 
pleted, the  exhaust  manifold  will  not  leak  fumes  or  rattle. 


(Testing  a~Positive  Crankcase  Ventilation  System)    Given  a 
pressure  tester  and  a  positive  crankcase  ventilation  system, 
the  student  will  test  the  system  using  the  pressure  tester  in 
accordance  with  manufacturer's  specifications. 

(Perform  Cylinder  Leakage  Tests  and  Determine  Needed  Repairs) 
Given  an  engine  at  normal  operating  temperatures  and  usin<>  the 
proper  tools,  equipment,  and  service  manual;  perform  a  cy  inder 
leakage  test  following  the  manufacturer's  recommended  procedures. 
The  reading  must  be  within  +/-  10  percent  of  the  reading  found 
by  the  instructor. 

(Perform  Cylinder  Power  Balance  Tests  and  Determine  Needed 
Repairs)    Given  an  engine  at  normal  operating  temperatures, 
and  using  the  proper  test  equipment,  and  service  manual;  per- 
form a  cylinder  balance  test  under  instructor  supervision. 
Time  limit  is  20  minutes.    The  reading  must  be  within  +/-  10 
percent  of  the  reading  found  by  the  instructor. 

(Diagnose  Valve  Train  and  Head  Malfunctions)    Using  the  proper 
tools  and  equipment,  examine  the  valve  train  and  head  of  an 
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operating,  engine  and  identify  the  malfunctions,  under  instruc- 
tor's  supervision*    All  malfunctions  given  by  the  instructor 
must  he  identified* 

• 

3.21 

(Clean  Engine  Parts  and  Check-  for  Condition)    With  the  engine 

disassembled,  and  using'  the  proper  cleaning  equipment,  clean 

and  inspect  each  engine  component  for  proper  condition,  under 

instructor  supervision*    All  components  needing  maintenance  * 

and  repair  must  be  identified  to  the  instructor*  and  each 

cleaned  part  must  meet  instructor's  approval* 

3.22 

(Porf orm  Operational  Inspections  of  the  Engine  lubrication 
Systems)    Given  an  automobile,  service  manual,  arid  access  to 
the  proper  tools,  -  and  gauges;  perform  operational  inspections 
of  the  engine  lubrication  systems  following  the  manufacturer's 
recommended  procedures*    All  malfunctions  (stoppages)  identified 
by  the  instructor  must  be  recognized*. J 

3.23 

v 

(Replace.  Camshaft,  Replace  Camshaft  Bearings,  Replace  Timing 
Gears  and  Chains,  Replace  Gaskets  and  Seals*  Replace  Valve 
Lifters)    Given  an. automobile  engine  and  access  to  the  proper 
tools,  equipment,  and  service. manual;  remove  and  replace  the 
camsnait  xn  accordance  wxtn  une  mauuiac uurcr  o  bpeciiiuotioiis 
and  procedures*    Camshaft  and  related  component  parts  will 
work  freely  without,  binding  or  leakage  upon  completion  of  the 
repairs* 

•  • 

3.24 

(Repair  and  Replace  Intake  Manifold  and  Gaskets)    Given  an 
automobile  engine,  the  student  will  remove  and  replace  the 

intake  manifold  in  accordance  with  manufacturer's  specifications* 

*        *  < 

3.25 

(Adjust  Valves)    Given  automobile  engine  with  mechanical  valve 
lifters^  necessary  tools,  equipment , /and  service  manual; 

adjust  exhaust  and  intake  valve  "lash11  according  to  „ the  manufac- 
turer's specifications  arid  method**  Any  variations  must  be 
detected  and  corrected* 

3*26 

t Inspect ,  Keplace  and/ or  brine  vaive  race  ana  otem;    biven  an 
cylinder  head,  the  student- will  grind  the  valve  face  and  stem 
usiu  -  -nlve  machine  in  accordance  with  manufacturer's  specifi- 
cations* 

3*27 

(Refacing  Valve  Seats)    Given  an  cylinder  head,  the  student 
will  reface  the  valve  seats  using  a  valve  seat  grinder  and 
maintaining  a  concentricity  of  *002  inch* 

3*28 

(Knurl  Valve  Guide)    Given  cylinder  head(s)  totally  disassembled, 
and  proper  tools  and  equipment,  students  will  be  able  to  knurl 
valve  guides  to  a  correct  fit* 

• 

id 

,  ERjC 

3*29 

(Remove  and  Replace  Oil  Pump)    Provided  an  engine,  and  given 
access  to  a  service,  manual  and  proper  hand  tools,  replace  the 
oil  pump  following  the  manufacturer's  recommended  procedures* 
Operation  of  the  oil  pump  after  installation  must  meet  manu- 
facturer's specifications  and  must'  have  no  leaks  or  other 
malfunctions . 
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ft                                                                                                                                                                            *  * 

*     •  f 

(Replace  Flywheel  and  Flywheel  Ring  Gear)    Provided  a  vehicle, 
service,  manual,  and  access  to  the  proper  tools  and  equipment, 
replace  the  flywheel  ring  gear  and  flywheel,  following  the 
manufacturer's  specifications  and  procedures.    When  completed, 
the  flywWeel  ring  gear  will  function  without  noise  or  slippage 

(Remove  and  Replace  Engine  from  Vehicle)    Given  an  automobile 
requiring  engine  removal,  and  access  to  a  engine  hoist,  or 
chain  hoist,  service  manual hand  tools,  and  other  needed 
equipment,  remove  the  engine  from  the  vehicle  following  the 
manufactuer's  recommended  procedures*  .The  engine  must  be 
removed  without  .incurring  any  damage  to  surrounding  items  and 
equipment.    All  accepted  safety  practices  must  be  observed* 

(Remove  and  Replace  Connecting  Rods  and  Bearings,  Remove  and 
Replace  Pistons  and  Rings,  and  Inspect  Parts  with  Micrometers 
and  Plastigauge)    Using  the  proper  hand  tools  and  service    .  * 
manual;  remove  .and  replace  the  connecting,  rods  and  rod  bearing 
in  a  given  engine,  accoridng  to  manufacturer's  specifications. 
Upon  completion,  there  will  be  no  leaks  in  the  repaired  area 
and  the  oil  pressure  and  engine  temperature  will  conform  to 
the  manufacturer's  specifications. 

(Remove  and  Replace  Crankshaft. and  Bearings,  Inspect  with 
Micrometers  and  Plastigauge  for  Proper  Bearing  Fit)    Given  an 
assigned  crankshaft  and  block  assembly,  and  using  the  proper 
tools »~  equipment,  and  service  manual;  replace  the  crankshaft 
and  main  bearings  according  to  the  manufacturer's  procedures 
and  specifications* 
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UNIT  3.0  AUTOMOTIVE "  ENGINE  MAINTENANCE , 

REPAIR,  AND  OVERHAUL 

TASK  3.01  DIAGNOSE  NEEDED  ENGINE  SERVICE 

OR  REPAIR 


PERFORMANCE  OBJECTIVE: 

Given  an  automobile  with  a  possible  problem,  diagnose  the  needed  engine 
service  or  repair,  as  accurately  as  possible  using  given  and  available 
information.    Rep  ;t  findings  to  customer. 


PERFORMANCE  ACTIONS: 

3.0101  Listen  to  driver's  (owner's)  complaint. 

3.0102  Listen  to  engine  noises,  or  observe  performance 
.  problem. 

.3.0103       Inspect  engine  assembly  for  fuel,  oil,  collant, 
transmission,  or  other  leaks. 

3.0104  Check  engine  systems  as  necessary.    For  example, 
.    -  check  engine  exhaust  smoke  color  and  quality. 

3.0105  Road  test  vehicle  to  determine  needed  repairs/ 
service, 

3.0106  Determine  needed  repairs/service.    Repo rt  to  cus tomer 


PERFORMANCE  STANDARDS : 

-  Determine  needed  engine  service  or  repair  based  on  given  and 
available  information. 

-  Findings  must  agree  with  pre-diagnosed  or  instructor  findings, 


SUGGESTED  INSTRUCTION  TIME:      1  Hour 

(NOTE:       Diagnostic  competency  typically  will  require  training  and 
experience  over  a  period  of  time  exceeding  the  "suggested 
instructional  times."    (Competency  may  require  the  full 
two  year  training  period  to  develop.) 
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Addendum  to  Task  3.01 


SUGGESTIONS  FOR  ROAD  TESTING  VEHICLE 

1.  Observe  all  traffic  laws. 

2.  Drive  to  location  where  it  is  safe  to  accelerate  to  50  MPH. 

3.  On  reaching  50  MPH,  immediately  let  up  on  accelerator.    Allow  c«.r 
to  coast  to. about  30, MPH. 

4.  Drive  at  30  MPH  for  about  a  block.    Then,  accelerate  rapidly  to  50 
MPH  and  again  let  up  on  acceleration  and  coast  to*  about  30  MPH. 
(Repeat  as*  necessary.) 

5.  Observe  for  reported 'engine  problem. 

6.  Observe  oil  pressure,  tempera ture,,  steering,  braking,  shifting, 
clutch,  rear  axle,  as  well  as  engine  performance. 

7.  Engine  should  have  had  smooth  and  responsive,  ping-free  accelera- 
tion.   There  should  be  missing,  bucking,  or  loping  at  low,  medium, 
and  high  speeds.    The  engine  should  not  stall  following  a  fast 
stop.    Dash  instruments  should  read  normal. 

8.  It  is  advisable-  to  check  horn,  lights,  or  other  systems  arid  make 
the  customer  aware  of  all  areas,  that  may  need  repairs. 

\  '  - 

\  SOME  AREAS  TO  OBSERVE  ARE 
\   

1.  \  Oil  pressure:    low,  excessive,  no  pressure,  contamination,  con- 
*  sumption. 

2.  Overheating,*  overcooling  or  slow  warmup,  belt  squeal  on  accelera- 
tion, or  at  idle,  noisy  water  pump,  radiator  cap  noise,  coolant 

i  loss. 

3.  ^Stalling  and/or  rough  filing,  jbarburetor  flooding,  poor  accelera- 
tion, idle  speed  varies,  hard  starting  when  cold  or  hot,  excessive 
fuel  "consumption,  or  insufficient  .or  excessive  fuel  delivery, 
ipproper  choking,  top  speed  lowered,  fuel  pump  noise. 

4.  Missisg  during  acceleration  or  at  idle  or  low  s|?eed,  missing  during 
crusing  or  high  speed  operation,  missing  at  all  speeds,  preignition, 
detonation,  backfiring  in  intake  manifold  or  exhaust  system,  engine 
kicks  (backward)  during  cranking,  weak  or  intermittent  or  no  spark 
at  plugs,  short  point  life,  coil  failure,  condenser  failure,  short 
spark"  plug  life. 

5.  No  charge,  low  or  erratic  rate  cf  change,  excessive  charge,  noise 
in  charging  system. 

6.  •  Undercharged  battery,  overcharged  battery,  regular  diagnosed  as 

malfunction. 

7.  Starter  will  not  crank  engine,  starter  cranks  engine  slowly,  starter 
makes  excessive  noise,  starter  cranks  but  will  not  engage  flywheel 
ring  gear,  starter  drive  pintion  releases  slowly  or  not  at  all. 


Source  of  these  suggestions:    Auto  Service  and  Repair  by  Stockel. 
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UNIT  3.0  &ufOMOTIVE  ENGINE  MAINTENANCE, 

•     .  -         •  REPAIR,  AND  OVERHAUL 

TASK  3.02  PERFORM  ENGINE  VACUUM  TESTS  AND  . 

DETERMINE  NEEDED  REPAIRS 


PERFORMANCE  OBJECTIVE: " 

> 

Given  a  vacuum  gauge,  the  student  will  diagnosis  the  engine  condition 
/using  the  vacuum  gauge  in  accordance  with  given  specifications. 


PERFORMANCE  ACTIONS: 

3.0201  Remove  the  vacuum  plug  at  base  plate  of  carburetor, 
3 i 0202       Connect  the  adaptor  on  gauge  on  the  manifold. 

3.0203  Start  the  engine  and  set  idle  at  400  to  500  rppi* 

3.0204  Check  for  appropriate  readings. 

3.0205  Record,  test  results. 

3.0206  Write  findings  from  tests  on  reverse  sid*  of  Job 
Sheet. 

'\  « 
PERFORMANCE  STANDARDS: 

_  ^j^gn0^  the  vacuum  gauge  and  given 

specifications.    Finding  must  agree  with  instructors.' 


SUGGESTED  INSTRUCTION  TIME:      1  Hour 


RELATED  TECHNICAL  INFORMATION:- 

-    Interpreting  standard  vacuum  gauge  readings. 
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UNIT/        3.0  AUTOMOTIVE  ENGINE  MAINTENANCE, 

repair;  AND  OVERHAUL 

TASK  3.03  REPLACE  VALVE  COVER  GASKETS 


PERFORMANCE  OBJECTIVE: 

Givea  an  automobile  and  access  to  the  proper  hand  tools  and  equipment. 
Student  will  remove  and  replace  vaJLve  cover  gasket(s).    Upon  replacement, 
there  will  be  no.  leaks  or  stoppage  in  the  system.. 


PERFORMANCE  ACTIONS: 

3.0301  Remove  air  cleaner. 

3.0302  Remove  any  wires,  brackets,  vacuum  lines,  etc.,  to 
gain  access  to  valve  covers.  * 

3.0303  Remove  valvq  cover  attaching  (bolts  and  screws). 

3.0304  Tap  valve  cover  with  rubber  hammer  to  break  loose 
and  remove  valve  cover.  % 

3.0305  Scrap  old  gasket  from  valve  cpver  and  clean  cover 
and  head  thoroughly. 

3.0306  Inspect  and  clean  if  necessary  oil  return  passages. 

3.0307  Inspect  v&xve  cover  gasket  surface  area  and  reshape 
if  necessary. 

3.0308  If  using  gasket  sealer,  please  only  on  valve  cover 
side  of  gasket  and  install  gasket  on  valve  cover. 

3.0309  Reinstall  valve  cover  (s)  on  engine. 

•  (NOTE:    Check  for  loose  wires  or  hoses,  etc.,  trapped 
_  under  cover.) 

3.0310  Re  torque  bolts-screws  to  manufacturer^  specifications. 

3.0311  #    Repeat  steps  1  and  2  in  reverse  and  start  engine  and 

check  for  oil  leaks. 


PERFORMANCE  STANDARDS : 

1  .  >' 

-    Remove  and  replace  valve  cover  gasket(s).    Upon  completion, 
there  will  be  no  leaks  or  stoppage  In  the  system. 


SUGGESTED  INSTRUCTION  TIME:      5  Hours 
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UNIT  3.0  '  AUTOMOTIVE  ENGINE 'MAIKTENANGE, 

,  '•  '  '    '  REPAIR,  AND  OVERHAUL  - 

TASK  3.04  REPLACE  OUTSIDE  SEALS 


^PERFORMANCE  OBJECTIVE:    •  .  -  •     .    •  " 

Given  an  automobile  engine  out'of  a  carK  the  student  will  install  the 
rear-main  oil  seal  in  accordance  with  manufacturer's  specifications. 


PERFORMANCE  ACTIONS: 

3.0401  Compare  old  seal  with  new  seal  for  proper  fit, 

3.0402  Clean  seal  groove  in  cap  and  block  with  cloth  and~ 
-  —  scraper.  ^  ■ 

3.0403  Press  braided  seal  into  cap  so  that  both  ends  stick 
up  above  cap. 

3.0404  Tap  or  roll  the.  seal  down  into  the  groove  Using  a- 
smooth  Toundeci  tool4  like  a  hammer  uandle. 

3.0405  Check  to  make  sure  it  is  snugly  in -place. 

3.0406  Cut  off  ends  flush  with  cap  with  razor  blade  and 5set 
aside.  • 

3.0407  Repeat  same,  procedure  in  the  block  section. 

« 

PERFORMANCE  STANDARDS:  -  v 

-    Install  rear-main  oil  seal  in  accordance  frith  manufacturer's 
specifications. 

SUGGESTED  INSTRUCTION  TIME:      4  Hours 
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UNIT    '    .3.0  AUTOMOTIVE  ENGINE' MAINTENANCE, 

>    "  REPAIR,  AND  OVERHAUL 

TASK  3.05  REPLACE)  ^OTOR  MOUNTS  . 


PERFORMANCE  OBJECTIVE: 


Provided  a  Vehicle  and  access  to  the  proper  hand  tools,  equipment,  and 
service  manual;  replace  the  engine  counts  following  the  manufacturer's 
recommended 'procedures.    The  mounts  must  meet  tha  manufacturer's  torque 
specifications  where  necessary . 


PERFORMANCE  ACTIONS: 


3,0501       Refer  to  "manufacturer's  service  information  on 
procedures. 


3.0502  Support  engine  weight  with  hydraulic  jacks  or  stands 
to  remove  lt>ad  from  engine  mounts  . 

3.0503  Unbolt" and  remove  old  engine  mounts. 

3.0504  Trim  rubber  from  bolt  holes  in  new  motor  mounts. 

3.0505  Install  new  engine  mounts  and  lower  engine  to  original 
position. 

3.0506  Torque^engine  mount  bolts  to  specifications. 


PERFORMANCE  STANDARDS:  [  ■  *s     _  . 

-  Replace  motor  mounts  following  manufacturer's  recommended  pro- 
cedures. 

-  Torqued  to  specifications  where  appropriate. 


SUGGESTED  INSTRUCTION  TIME:      8  Hours 
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UNIT  3.0 
TASK  3,06 


AUTOMOTIVE  ENGINE  MAINTENANCE, 
REPAIR,  AND  OVERHAUL 


PERFORM  CYLINDER  COMPRESSION  TESTS 
AND  DETERMINE*  NEEDED  REPAIRS 


Provided  an  engine  at  normal  operating  temperatures,  and  using  the 
proper  tools,  gauges,  and  service  manual,  perform  a  cylinder  compression 
test  within  +/-  10  p.s.i.  of  the  readings  found  by  the  instructor. 


PERFORMANCE  ACTIONS: 

3*0601       Check  battery  charge. 

(NOTE:  "  Battery  must  be  fully  charged  before 
taking  compression  test.) 

3 #0602       Remove  all  spark  plugs. 

3.0603  Remove  coil  secondary  wire  and  ground  to  engine. 

3 .0604  Fix  throttle  in  wide-open  position. 

3.0605*      Install  compression  gauge  and  turn  engine  over  a 
minimum  of  four  times.    Note  readings. 

3.0606       Repeat  for  each  cylinder. 

v 3.0607       Reinstall  spark  plugs,  spark  plug  wires,  coil  secondary 
wire  and  close  throttle. 

PERFORMANCE  STANDARDS: 

-   Make  cylinder  compression  test  and  determine  needed  repairs. 

SUGGESTED  INSTRUCTION  TIME:      2  Hours 
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UNIT  3.0  AUTOMOTIVE  ENGINE  MAINTENANCE, 

REPAIR,  AND  OVER'IAUL 

TASK  3.07"  REMOVE  CYLINDER  HEAD(S)  FROM  ENGINE 


PERFORMANCE  OBJECTIVE: 

Given  an  engine  the  student  will  remove  the  cylinder  head(s)  according 
to  manufacturer's  specifications. 


PERFORMANCE  ACTIONS: 

> 

3.0701  Drain  water.    Remove  distributor  cap  and  mark  rotor 
direction  by  scraping  a  mark  on  firewall  or  manifold. 

3.0702  Remove  intake  and  exhaust  manifold.    Take  extra  care 
in  removing  the  temperature  gauge  sending  unit, 

3.0703  Remove  the  spark  plugs  with  the  use  of  the  spark 
plug  tool. 

3.0704  Remove  the  valve  covers,  the  old  valve  cover  grskets. 

3.0705  Remove  the  rocker  arm  assembly.    Keep  the  assembly 
in  the  exact  order  it  was  when  removed.    Remove  the 
push  rods  and  keep  them  in  order. 

3.0706  Remove  the  cylinder  heads.    Use  1/2"  drive  socket 
set.    Remove  old  head  gaskets  and  mark  right  and 
left  bank  on  proper  heads.    Cover  engine  block  to 
prevent  foreign  matter  from  getting  into  water 
channels.    Valley  and  open  cylinder. 

3.0707  Steam  clean  head  to  facilitate  further  disassembly. 


PERFORMANCE  STANDARDS : 

-    Remove  cylinder  head  from  engine  following  proper  (manufacturer1 
procedures. 


SUGGESTED  INSTRUCTION  TIME:      12  Hours 
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UNIT 


3.0 


AUTOMOTIVE  ENGINE  MAINTENANCE, 
REPAIR,  AND  OVERHAUL 


TASK 


3.08 


DISASSEMBLING  A  CYLINDER  HEAD 


PERFORMANCE  OBJECTIVE:" 

Given  a  cylinder  head,  the  'student  will  disassemble  it. 


3.0801  „    Remove  valve  spring  keepers  using  the  valve  spring 

compressor.    Place  keepers  in  small  box. 

3.0802  'Remove  valve  springs  and  valve  spring  retainers. 
Place  them  in  boxes. 

3.0803  Remove  valves  and  place  them  in  their  proper  place 
on  the  valve  board. 


Disassemble  cylinder  head  following  correct  procedures,  correctly 
cleaning  acd  storing  each  part. 


PERFORMANCE  ACTIONS: 


PERFORMANCE  STANDARDS: 


SUGGESTED  INSTRUCTION  TIME: 


3  Hours 
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UNIT  3.0 


AUTOMOTIVE  ENGINE  MAINTENANCE, 
REPAIR,  ANb  OVERHAUL 


TASK  3.09  INSPECT  VALVE  SPRING  RETAINERS  AND 

LOCKS 


PERFORMANCE  OBJECTIVE: 

Given  an  automobile  engine,  the  student  will  test  the  valve  spring  for 
etchings,  squareness,  uniformity,  and  specified  compressed  pressure  at  a 
specified  height. 


PERFORMANCE  ACTIONS: 

3.0901  »  Clean  springs  thoroughly* 

3.0902  Check  springs  for  etching.    Etching  is  the  result  of 
corresive  acids  eating  away  at  valve  springs.  If 
springs  are 'etched,  discard. 

3.0903  "  Use  a  tri-square  and  surface  plate  to  examine  the 

squareness  of  the  springs. 

3.0904  Line  all  the  springs  up  on  a  flat  surface,  side  by 
side,  to  check  for  uniformity.    Discard  any  irregular 
springs. 

3.0905  Using  the  valve  spring  tester,  test  the  spring  for 
uniform  and  specified  strength. 

3.0906  Visual  inspect  of  valve  springs  and  locks,  replace 
as  necessary. 

PERFORMANCE  STANDARDS:  . 

-    Inspect  valve  spring  retainers  and  locks  for  etchings,  squareness 
uniformity,  and  specified  compressed  pressure  at  a  specified 
height.    Irregular  springs  wiJ4  be  replaced. 

SUGGESTED  INSTRUCTION  TIME:      2  Hours 


150 


153 


UNIT  3*0  AUTOMOTIVE  ENGINE  MAINTENANCE, 

REPAIR,  AND  OVERHAUL 

TASK  3.10-  .  INSPECT  VALVE  GUIDES  FOR  WEAR,  CHECK 

VALVE  GUIDE  TO  STEM  FIT,. AND  DETERMINE 
NEEDED  REPAIRS 


PERFORMANCE  OBJECTIVE: 

Given  an  automotive  cylinder  head  engine,  the  studcni:  will  determine 
valve  stem  to  guide  clearance  and  compare  with  manufacturer's  specifi- 
cations. 


PERFORMANCE  ACTIONS  J 

.3.1001       Clean  out  carbon  and  varnish  (use  an  adjustable 
valve  guide  cleaner) • 

3.1002       Inspect  valve  guides  for  cracks. 

(NOTE:    1%  <£raskecl 'or?  defective,  they  must  be  removed 
o  *  *      and  replaced.) 

3c 1003       The  procedure  tor  checking  valve  stem  to  guide 

clearance  will  depend  on  the  measuring  device  used. 

a.  A  dial  indicator  set  up  to  measure  valve  guide 
wear. 

b.  A  small  hole  gauge  and  micrometer. 

3.1004       Check  for' wear.    If  stem  to  guide  clearance  exceeds 

specified  maximum  clearance  Yy  .do 2".  make  adjustments 
according  to  repair  manual. 


PERFORMANCE  STANDARDS: 

-    Determine  valve  stem  to  guide  clearance  and  compare  with  manu- 
facturer's specifications.    Adjust  or  replace  as  necessary. 


SUGGESTED  INSTRUCTION  TIME:      1  Hour 
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UNIT  3.0  AUTOMOTIVE  ENGINE  MAINTENANCE, 

REPAIR,  AND  OVERHAUL 

TASK  3.11  INSPECT  CYLINDER  HEADS  FOR  CRACKS, 

GASKET  SURFACE  AREAS  FOR  WARPAGE,  AND 
CHECK  PASSAGE  CONDITION 


PERFORMANCE  OBJECTIVE: 

Given  a  cylinder  head,  and  access  to  the  proper  equipment  and  service 
manual,  inspect  the  head  for  warpage,  under  the  supervision  of  an  in- 
structor.   If  warpage  exists,  report  the  findings  to  the  instructor  and 
identify  the  necessary  repairs. 


PERFORMANCE  ACTIONS: 

3.1101  Clean  cylinder  head  thoroughly. 

3.1102  Check  for  burrs,  rough  spots  and/or  cracks. 

3.1103  Place  long  straight  edge  against  sealing  surface  of 
head. 

a.  Diagonally  from  corner  to  corner. 

b.  Horizou£ally  along  entire  length. 

3.1104  Measure  any  open  spaces  with  feeler  gauge  and  refer 
to  manufacturer's  specifications  for  tolerances.- 


PERFORMANCE  STANDARDS: 

-  Inspect  cylinder  heads,  measuring  open" spaces  for  manufacturer' 
specifications. 

-  Repaired  cylinder  heads  will  be  free  of  burrs,  rough  spots,  or 
cracks,  will  have  clean  passages  and  be  free  of  -warpage. 


SUGGESTED  INSTRUCTION  TIME:      3  Hours 


UNIT  3.0 


AUTOMOTIVE  ENGINE  MAINTENANCE, 
REPAIR,  AND  OVERHAUL 


TASK  3.12  REASSEMBLING  VALVE  COMPONENTS  WITH 

HEAD  ' 


<  PERFORMANCE  OBJECTIVE: 

) 

Given  an  automobile  engine,  the  student  will  reassemble  the  valve  com- 
,    ponents  with  the  head  in  accordance  with  manufacturer's  specifications. 


PERFORMANCE  ACTIONS: 

3.1201  Organize  the  valves  and  heads: 

a*     , Place  the  valves  in  their  proper  seats. 

b.  •  Slip  oil  seals  onto  the  valve  stem. 

c.  Place  valve  spring  and  spring  seat  into  its 
position. 

(NOTE:    Place  valve  spring  in  correct  place ♦) 

3.1202  Obtain  C-shaped  valve  spring  compressor: 

a.  Compress  springs. 

b.  Insert  retainer  locks. 

c.  Using  rules  and  specifications  measure  install 
height  of  each  valve  spring  and  stem. 

(NOTE:  -  ins tall--valve-spring  in  proper  position. ) 

3.1203  Check  spring  heights  with  ruler  measure  installed- 
spring  height. 


PERFORMANCE  STANDARDS: 

-    Reassemble  valva  components  with  head  according  to  manufacturer's 
specifications. 


SUGGESTED  INSTRUCTION  TIME:     2  Hours 


JSC 
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UNIT 


3.0 


AUTOMOTIVE  ENGINE  MAINTENANCE 
REPAIR,  AND  OVERHAUL 


TASK 


3.13 


INSTALLING  CYLINDER  HEADS  ON  ENGINE 
BLOCK 


PERFORMANCE  OBJECTIVE: 


Given  an  automobile  engine,  the  student  will  install  the  cylinder  heads 
on  the  engine  block  in  accordance  with  manufacturer's  specifications. 


PERFORMANCE  ACTIONS: 


3.1301 


Check  surface  or  block: 


a.  Check  new  head  gasket  for  size.    Be  &ure  all 
water  passages  and  bolt  holes  are  unobstructed. 

b.  If  burrs  are  present  on  block  or  head  surface*, 
remove  them  with  a  medium  file. 

c.  Apply  thin  coat  of  gasket  cement  to  each  side 
of  the  head  gasket. 

d.  Always  install  a  new  gasket  as  the  old  one  may 
leak  even  though  it  appears  to  be  perfect. 


3.1302  Line  the  gasket  up  on  the  block.    Before  installing 
gasket  allow' cement  to  become  tacky. 

3.1303  Install  head.    Do  not  allow  open  valves  to  strike 
blocks  as  this  may  bend  them. 

3.1304  '    Torque  heads.    Specifications  can  be  found  in  Motor1 

Manual. 


Install  cylinder  heads  on  a  given  engine  block  according  to 
manufacturer's  specifications. 


PERFORMANCE  STANDARDS: 


SUGGESTED  INSTRUCTION  TIME: 


6  Hours 
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UNIT 
TASK 


3.0 
3.14 


AUTOMOTIVE  ENGINE  MAINTENANCE, 
REPAIR,  AND  OVERHAUL 


STEAM  CLEAN  ENGINE 


PERFORMANCE  OBJECTIVE: 

Usinjg  a  steam  cleaner,  steam  clean  the  engine  surface  o.f  a  "given  automo- 
bile under  the  instructor's  supervision.    Ail  heavy  deposits  of  dirt  and 
grease  must  be  dissolved  and  washed  away,  and  ignition  part^must  be 
free  of  moisture.  \ 


PERFORMANCE  ACTIONS : 

3.1401  Obtain  cleaning  equipment  and  cleaning  solvent. 

3.1402  Refer  to  equipment  manufacturer's  specifications  and 
procedures  for  steam  cleaning  the, engine. 

-  3.1403       Protect  distributor  and  carburetor  by  covering  with 
water-proof  -material. 

3.1404  Clean  engine. 

3.1405  Dry  as  needed  (where  -applicable")  . 

3.1406  Protect  against  rust  (where  applicable)  with  the 
proper  antirust  agent. 

3.1407  Start  engine  and  check  for  any  malfunctions  occurring 
due  tp  moisture  or  foreign  particles  in  the  operational 
parts . 

PERFORMANCE  STANDARDS: 

-  Steam  clean  a  given  engine  or  engine  surface  so  that  all  heavy 
deposits  of  dirt  and  grease  are  dissolved  and  washed  away  and 
the  ignition,  alternator,  or  other  moisture  sensitive  parts 
are  not  wet. 

-  Meet  instructor's  standards. 

SUGGESTED  INSTRUCTION  TIME:      4  Hours 
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UNIT  3.0  AUTOMOTIVE  ENGINE  MAINTENANCE, 

REPAIR,  AND  OVERHAUL 

TASK  3 ^15  .INSPECT  EXHAUST  SYSTEM 


PERFORMANCE  OBJECTIVE:  '  < 

Provided  a  vehicle,  visually  check  the  complete  exhaust  system  for 
holes,  .defects,  broken  or  missing  components,  .and  rust-outs,  under 
instructor  supervision,.'  All  defects  and  problem  identified  by  the 
instructor  must  be  recognized. 


PERFORMANCE  ACTIONS: 

3.1501      'Raise  car  and  place  on  jack  stands. 


3.1502       Inspect  entire  Exhaust  system  for  leaks,  rattles, 

looseness,  holes,  rusting,  gaskets,  and  hungers,  and 
clamps. 


PERFORMANCE  STANDARDS: 

-    Inspect  exhaust  system  for  holes,  defects,  broken. or  missiiig 
components,  and  rust-outs  identifying  with  100  percent  accuracy 
those  defects  diagnosed  by  the  instructor.  / 

SUGGESTED  INSTRUCTION  THiffi:      2  Hours 
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UNIT  3.0  .  AUTOMOTIVE  ENGINE  MAINTENANCE, 

REPAIR,  AND  OVERHAUL 
o 

TASK  3.16  REPLACE  EXHAUST  MANIFOLD (S) 


PERFORMANCE  OBJECTIVE:  ; 

Given  an  automobile  with  broken  or  warped  exhaust  manifolds,  and  access 
to  the  proper  tools,  equipment,  and  service  manual,  remove  and  install 
new  bchaust  manifolds,  following  the  manufacturer's  procedures.  When 
completed,  the  exhaust  manifold  will  not  leak  fumes  or  rattle. 

performance  Octions  : 

3. 1601       Disconnect  battery  cable.. 

3.rld02       Raise  vehicle  and  place  on  safety  stands. 

3.1603     ^Disconnect  exhaust  pipe  and  then  lower  .vehicle. 


3.'l604       Remove  exhaust  manifold(s), 

3.!l605       Free  and  lubricate  heat  riser  where  applicable. 

3.51606       Scrape  old  gaskets  .(where  gaskets  are  used)  from 
mating  service.        •  ■ 


3.|L607  Replace  gaskets  and  manifold. 

3.|L608  Raise  vehicle  and  connect  exhaust  pipes. 

3.JL609  Connect  battery  cable. 

3.|l610  Operate  engine  and  check  for  leaks  and  rattles. 


PERFORMANCE  STANDARDS: 

i 

-    Remove  and  install  new  exhaust  manifolds,  following  manufacturer's 
procedures.    Upon  completion,  the  exhaust  manifold  wil^*  not 

leak  fumes  or  rattle.  , 

t 

SUGGESTED  INSTRUCTION  TIME:      12  Hours 
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UNIT 

3.0*. 

AUTOMOTIVE  ENGINE  MAINTENANCE, 

REPAIR,  AND  OVERHAUL 

TASK 

3,17 

TESTING  A  POSITIVE  CRANKCASE" 

!           VENTILATION  SYSTEM 

•  i 

.,     .      ,  1  

PERFORMANCE  OBJECTIVE:  ^  '  '  "v  i 

Given  tl  pressure  tester  and  a  positive  crankcase  ventilation  system,  the 
studenjt  will  test  the  system  using,  the  pressure  tester-  in  accordance 
withfiipnufacture^s  specifications. 

h  '  > 

PERFOFMANCE  ACTIONS: 

3.1701       Remove  breather  cap. 

3.1/02       Place  pressure  gauge  firmly  over  breather  opening. 

/ 

3.1703  >Start  engine  and^  run  at  idle,  rpm^ 

3.1704  Read  indicator. on  gauge. 

(NOTE:"    Green — valve  is  good.    Red—valve  is  bad.) 

3.1705  Remove  gauge  and  replace  breather  cap. 


PERFORMANCE  STANDARDS:  _ 

/  " 

-    Test  a ^positive  crankcase  ventilation  system  usirig  a  pressure 

tester  or  procedure  acceptable  to  the  instructor  meeting  manu- 
*    facturer]s  specifications. 

SUGGESTED  INSTRUCTIQN  TIME:      2  Hours  - 


9 

ERLC 


158 


V31 


i 

UNIT  3.0  AUTOMOTIVE  ENGINE  MAINTENANCE, 

REPAIR,  AND  OVERHAUL 

<  /'  * 

TASK  3.18  PERFORM  CYLINDER  LEAKAGE  TESTS 

AND  DETERMINE  NEEDED  REPAIRS 


PERFORMANCE  OBJECTIVE: 

Given  an  engine  at  normal  operating  temperatures  and  usiiig  the  proper 
tools,  equipment,  and  service  manual,  perform  a  cylinder  leakage  test, 
following  the  manufacturer's  recommended  procedures.    The  reading  must 
be  within  +/-  10  percent  *f  the^reading  found  by  the  instructor. 


PERFORMANCE  ACTION: 

3.1801  Remove  spark  plugs,  air  cleaner,  crankcase  oil 
filler  cap  and  radiator  cap. 

3.1802  Set;throttle  to  wide-open  pbsitdon. 

'  /' 

3.1803  Determine  top  dead  center  position  of  number  one 
cylinder  and  all  others.  i 

3.1804  Connect  cylinder  leakage  tester  to  hose  number  one 
cylinde.r. 

3.1805  Disconnect  coil  secondary  wire  and  ground  to  engine. 

3.1806  Apply  air  pressure  to  cylinder  under  test. 

3.1807  Check  level  of  percentage  of  air  leakage  on  gauge. 

3.1808  Listen  at  carburetor,  radiator,  and  tailpipe  for  air 
noises. 

3.1809  Determine  whether  leakage  is  in  intake  valve,  exhaust 
valve,  head  gasket  or  cylinder  head. 

3.1810  Repeat  test  for  each  successive  cylinder. 

PERFORMANCE  STANDARDS: 

-  Perform  cylinder  leakage  test  following  manufacturer's  recommended 
procedures. 

-  Readings  must  be  within  +/-  1  percent  of  instructor1  "^ding. 

-  Determine  needed  repairs. 

SUGGESTED  INSTRUCTION  TIME:      3  Hours 
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UNIT  3.0  AUTOMOTIVE  MECHANICS  MAINTENANCE, 

REPAIR,  AND  OVERHAUL 

» 

TASK  3.19  PERFORM  CYLINDER  POWER  BALANCE 

TESTS  AND  DETERMINE  NEEDED  REPAIRS 


PERFORMANCE  OBJECTIVE: 

Given  an  engine  at  normal  operating  temperatures,  and  using  the*  proper 
test  equipment,  and  service  manual;  perform  a  cylinder  balance  test 
under  instructor  supervision.    Time  limit  is  one  hour.    The  reading 
must  be  within  +/-  10  percent  of  the  reading  found  by  the  instructor. 


PERFORMANCE  ACTIONS: 

3.1901  Connect  cylinder  balance  tester  to  the  engine  following 
instructions\with-  £he  machine. 

3.1902  Adjust  engine  RPM  to  recommended  speed. 

3.1903  Using  short-out  switches  on  the  balance  tester, 
short  out  one  cylinder  at  a  time. 

3.1904  Record  the  RPM's  for  each  cylinder. 

3.1905  If  drop  varies  in  RPM's  between  cylinder,  thenfa 
problem  may  exist  within  the  cylinder. 


PERFORMANCE  STANDARDS: 

-  Perform  a  cylinder  balance  test  within  one  hour  on  a  simulated 
or  actual  performance  test. 

-  Reading  must  agree  with  instructors  +/-  10  percent. 


-  SUGGESTED  INSTRUCTION  TIME:      1  Hour 
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UNIT  3.0 


AUTOMOTIVE  ENGINE  MAINTENANCE, 
REPAIR,  AND  OVERHAUL 


TASK  3.20  DIAGNOSE  VALVE  TRAIN  AND  HEAD 

MALFUNCTIONS 


PERFORMANCE  OBJECTIVE: 


Using  the  proper  tools  and  equipment,  examine  the  valve  train  and  head 
of  an  operating  engine  and  identify  the  malfunctions,  under  instructor's 
supervision.    All  malfunctions  given  by  the  instructor  must  be  identified. 


PERFORMANCE  ACTIONS: 

» 

3.2001  Remove  rocker  arm  cover(s). 

3.2002  While  engine  is  running,  visually  inspect  valve 
stems*  push  rods  and  rocker  arms  for  proper  operation. 
(NOTE:    Some  engine  cannot  be  checked  while  running.) 

3.2003  Using  a  feeler  gauge  or  dial  indicator,  check  intake 
and  exhaust  valves  for  proper  clearance  and  timing 
according  to  manufacturer's  specifications. 

3.2004  Remove  spark  plugs  as  per  manufacturer's  specifi- 
cations. 

3.2005  Check  for  weak  compression  as  caused  by  weak,  worn, 
or  faulty  piston  rings. 

PERFORMANCE  STANDARDS : 

-  Examine  valve  train  and  head  of  an  operating  engine  and  identify 
the  100  percent  of  malfunctions  found  by  instructor. 

-  Outline  necessary  repairs • 

SUGGESTED  INSTRUCTION  TIME:    6  Hours 
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UNIT  3.0  AUTOMOTIVE  ENGINE  MAINTENANCE, 

REPAIR,  AND  OVERHAUL 

TASK       „    3.21  CLEAN  ENGINE  PARTS  AND  CHECK 

FOR  CONDITION 


PERFORMANCE  OBJECTIVE 

With  the  engine  disassembled,  and  using  the  proper  cleaning  equipment, 
clean  and  inspect  each  engine  component  for  proper  condition,  under 
instructor  supervision.    All  components  needing  maintenance  and  repair 
must  be  identified  to  the  instructor,  and  each  cleaned  part  must  meet 
instructor's  approval. 


PERFORMANCE  ACTIONS: 

.  / 

3.2101  Clean  parts  in  parts  cleaning  tank,  heads  and  manifolds. 
Scrape  carbon  from  heads  and  manifolds  and  wire 

brush  old  gaskets  and  remove  valves  before  submerging 
in  dealing  tank. 

3.2102  Check  cleaned  parts  for  wear,  warpage  and  any  other 
abnormal  conditions  existing, 

3.2103  Consult  manufacturer's  service  manual  for  wear 
specifications. 


PERFORMANCE  STANDARDS :  , 

Cle-in  and  inspect  a  given  disassembled  engine  for  proper 
condition  of  components  identifying  all  components  needing 
maintenance  and  repair. 
-    Findings  must  agree  100  percent  with  instructor's  diagnosis, 


SUGGESTED  INSTRUCTION  TIME:      6  Hours 
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UNIT  3.0 


AUTOMOTIVE  ENGINE  MAINTENANCE, 
REPAIR,  AND  OVERHAUL 


TASK  3.22  PERFORM  OPERATIONAL  INSPECTIONS 

OF  THE  ENGINE  LUBRICATION  SYSTEMS 


PERFORMANCE  OBJECTIVE:  ° 

Given  an  automobile,  service  manual,  and  access  to  the  proper  tools,  and 
gauges;  perform  operational  inspections  of  the  engine  lubrication  systems 
following  the  manufacturer's  recommended  procedures.    All  malfunctions 
(stoppages)  identified  by  the  instructor  must  be  recognized. 


PERFORMANCE  ACTIONS: 

3.2201  Refer  to  manufacturer's  service  information  and 
specifications  and  procedures. 

«* 

3.2202  Check  oil  pump  for  wear  and  operation,  also  check 
oil  pump  screen. 

3.2203  Check  filter  mounting  for  defects  and  clogged  passage- 
ways. 

3.2204  Using  air  and  suitable  rods,  check  crankshaft  and 
block  for  open  and  clean  passages. 

3.2205  Check  oil  passages  in  cylinder  head  leading  to' 
rocker  arm  area  (where  applicable)  using  air  and 
suitable  rods. 


PERFORMANCE  STANDARDS: 

-  Perform  operational  inspections  of  engine  lubrication  systems 
following  manufacturer's  recommendations  procedures. 

-  All  malfunctions  (stoppages)  identified  by  the  instructor  must 
be  recognized. 


SUGGESTED  INSTRUCTION  TIME:      4  Hours 
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UNIT  3.0  AUTOMOTIVE  ENGINE  MAINTENANCE,  REPAIR, 

AND  OVERHAUL 

TASK  3.23  REPLACE  CAMSHAFT,  REPLACE  CAMSHAFT 

BEARINGS ,  REPLACE  TIMING  GEARS 
AND  CHAINS,  REPLACE  GASKETS  AND 
SEALS,  REPLACE  VALVE  LIFTERS 


PERFORMANCE  OBJECTIVE: 

Given  an  automobile  engine  and  access  to  the  proper  tools,  equipment, 
and  service  manual,  remove  and  replace  the  camshaft  in  accordance  with 
the  manufacturer's  specifications  and  procedures.    Camshaft  and  related 
component  parts  will  work  freely  without  binding  or  leakage  upon  completio 
of  the  repairs. 


PERFORMANCE  ACTIONS: 


3.2301 

Remove 

front  timing  cover  and  fuel  pump. 

3.2302 

Remove 

timing  chain  and  gears. 

3.2303 

Remove 

push  rods  and  rocker  arm  assembly. 

3.2304 

Remove 

valve  lifters. 

3.2305 

Remove 

camshaft. 

3.2306 

Remove 
holes. 

cam  bearings  and  observe  position  of  oil  feed 

3.2307 

Remove 

expansion  plugs. 

3.2308  Clean  oil  passages. 

3.2309  Install  cam  bearings  in  respective  position  being 
careful  to  line  up  oil  holes. 

3.2310  Install  camshaft,  make  sure  cam  turns  freely. 

3.2311  Install  timing  chain,  sprockets,  seals,  gaskets,  and 
timing  cover. 

3.2312  Install  new  lifters,  push  rods  and  rocker  assembly. 

PERFORMANCE  STANDARDS: 

-    Remove  and  replace  camshaft  in  accordance  with  manufacturers 
specifications  and  procedures. 
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UNIT  3.0  AUTOMOTIVE  ENGINE  MAINTENANCE,  ' 

REPAIR,  AND  OVERHAUL 

TASK  3.23  '  REPLACE  CAMSHAFT,  REPLACE ■ CAMSHAFT 

BEARINGS,  REPLACE  TIMING  GEARS 
AND  CHAINS,  REPLACE  GASKETS  AND 
SEALS,  REPLACE  .VALVE  LIFTERS 
(Can't.) 


PERFORMANCE  STANDARDS  (Con't.):. 

-    Camshaft  and  related  component  parts  will  work  freely  without 
binding  or  leakage  upon  completion  of  repairs. 


SUGGESTED  INSTRUCTION  TIME:      18  Hours 
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UNIT  °  3.0 


*  AUTOMOTIVE  ENGINE  MAINTENANCE, 
REPAIR,  AND  OVERHAUL 


TASK  3.24  *  REPAIR  AND  REPLACE  INTAKE  MANIFOLD 

A>fl>  GASKETS 


PERFORMANCE  OBJECTIVE:  % 

Given  an  automobile  engine,  the  student  will  remove  and  replace  the 
intake  manifold  in  accordance  with  manufacturers  specifications. 


PERFORMANCE  ACTIONS : 

3.2401  Check  gasket  surfaces  on  head  and  manifold  and  be 
sure  they  are  very  clean. * 

3.2402  Lay  gasket  over  intake  ports  and  check  size  of 
gasket  po.rt  holes  and  head  ports.    Most  gaskets  have 
a  top  and  a  bottom.    Check  to  be  sure  it  is  right 
side  up. 

•    3.2403       Install  intake 'manifold. 

3.2404  Screw  in  manifold  bolts  with  speed  wrench  and  socket. 

3.2405  Torque  bolts  to  specifications  starting  with  bolts 
in  the  center  and  work  to  bolts  on  both  ends. 


PERFORMANCE '  STANDARDS : 

-    Remove  and  replace  intake  manifold"  on  a  given  vehicle  according 
to  manufacturer's  specifications. 


SUGGESTED  INSTRUCTION  TIMS:      8  Hours 
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UNIT 
TASK 


3.0 
3.25 


AUTOMOTIVE  ENGINE  MAINTENANCE, 
REPAIR,  AND  OVERHAUL 


ADJUST  VALVES 


PERFORMANCE  OBJECTIVE: 

Given  automobile  engine  with  mechanical  valva  lifters,  necessary  tools, 
equipment,  and  service  manual;  adjust  exhaust'and  intake  valve  "lash11 
according  to  manufacturer's  specification  and  method.    Any  variations 
must  be  detected  and  corrected. 

PERFORMANC^ACTIONS : 

-  3.2501       Demonstrate  adjustment  procedures  using  flat  feeler 
gauge  of  specific  thickness  for  intake  and  exhaust 
valve  lash.    (Manufacturer's  specifications.) 


PERFORMANCE'  STANDARDS: 

-  Adjust  exhaust  and  intake  valve  "lash11  according  to  manufac- 
turer's specifications  and  methods. 

-  Meet  instructor's  standards  in  detecting,  and  correcting  variations 

\ 

SUGGESTED  INSTRUCTION  TIME:      6  Hours 


RELATED  TECHNICAL  INFORMATION 

-  Explain  "noise"  made  by  mechanical  valve  lifters. 

-  Explain  necessity  for  valve  lash  variations  between  intake  and 
exhaust  valves. 
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UNIT  3.0  AUTOMOTIVE  ENGINE  MAINTENANCE, 

••    REPAIR,  AND  OVERHAUL 

TASK  3.2o  INSPECT,  REPLACE  AND/OR  GRIND  VALVE 

FACE  AND  STEM  • 


PERFORMANCE  OBJECTIVE: 

Given  a  cylinder  head,  the  student N will  g#*:ind  the  valve  face  and  stem 
using  valve  machine  in  accordance  with  manufacturer's  specifications. 


PERFORMANCE  ACTIONS:  " 

3.2601  o     Clean  valves  and  inspect  for  stem  wear  and  warpage. 

3.2602  Refinish  valve  face. 

3.2603  Refinish  stem  end. 

3.2604  Chamfer  cut  stem  end. 

PERFORMANCE  STANDARDS: 

-    Grind  valve  face  and  stem,  using  machine  according  to  manufac- 
turer^ specifications. 

SUGGESTED  INSTRUCTION  TIME:      4  Hours 
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UNIT  3.0  AUTOMOTIVE  ENGINE  MAINTENANCE, 

REPAIR,  AND  OVERHAUL 

TASK  3.27  REFACING  VALV^SEATS 


PERFORMANCE  OBJECTIVE-: 

Given  an  cylinder  head,  the  student  will  reface  the  valve  seats  using  a 
valve  seat  grinder  and  maintaining  a  concentricity  of • .002  inch. 


PERFORMANCE  ACTIONS: 

3.2701       Clean  out  valve  ports. 

3-2702       Use  valve  guide  cleaning  tool  and  clean  all  valve 
guides  and  check  for  wear. 

3.2703  ^     From  repair  manual  find  the  correct  valve  seat  anglfe 

for  this  model  car*  and  size,  of  engine.  Vv^ 

3.2704  Select  the  correct  size  pilot  for- guide  and  check  to 
make  sure  the  fit  is  snug. 

3.2705  Use  a  stone  dressing  tool  and  dress  stone  for  proper 
seat  angle. 

3.2706  Use  the  grinding  stone  that  has  been  dressed  and 
grind  proper  angle  on  the  valve  seat. 

3.2707  Inspect  the -valve  seat  to  make  sure  that  the  stone 
has  been  held  squarely  to  the  valve  seat  and  that 
"the  same  dimension  has  been  held  arolmd  the  entire 
circumference  of  the  seat. 

3.2708  If  the  seat  is  over  3/64"  wide  after  grinding,  use  a 

15  degree -stone  to  narrow  the  face  to  proper  dimension. 

3.2709  Use  a  lapping  tool  and  lapping  compound  to  lap 
valves  to  reground  seats. 


PERFORMANCE  STANDARDS; 

-  Reface  valve  seats  using  a  valve  seat  grinder  and  maintaining 
concentricity  of  .002  inch.  , 

-  Meet  instructor^  standards  and  use  grinder  according  tc  manu- 
facturer^ procedures. 


SUGGESTED  INSTRUCTION  TIME:      4  Hours  y~  # 
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UNIT  3.0  '     -AUTOMOTIVE-  ENGINE  MAINTENANCE,  4 

.         '  REPAIR;  ANB ^OVERHAUL'  „  •    ^  .  > 

TASK  3.28  '.'  "    KNURL  VALVE  GUIDE      .*     '  •#  ' 


PERFORMANCE  OBJECTIVE:  '  0  *  *        '     ,    .  •*  ■ 

Given  cylinder  head(s)  totally  disassembled,  and  proper  tools  and  equip- 
ment; students  will  be  able  to  knuj?l  ^valv^  guides  to  a  correct;  fit.  " 


PERFORMANCE  ACTIONS:  '         '      r  *  A  c 

3.2801  \lsing  micrometer  check  reading,  of  valve* 'stem  virgin; 
and  wear.  ,  *  «\  ~  4 

3.2802  Drill  indent  in,  valve  guide,  on  topside  to*  receive 
knurling,  wheel.  l0  *      '  "  •  - '   H  .  • 

3.2803  Select'  smallest  knuriing  wheel  arid  knurl  valve 
guide;  *  .     .  *  *    ,  r  r .  , 

'  «  IS*'  V'  ' 

3*2804       Select  reamer  *.6'0£  inch  large  than  valve  stem  recorded 
above.  •  * 

»  -  *  » 

3.2805  Ream  valve  guide.     \  ^ 

3.2806  Thoroughly  clean  yalve  guide  and  lubricate. 

3.2807  ,  Place' valve'- in  gi^ide  and'eh^ck  fit. 

(NOTE:       Valve  sTem  and  guide  should  create  vacuum; ): 


PERFORMANCE  STANDARDS :  "        •        '   *  ' 

»•       «  "  »  * 

-  On  a  totally -'disassembled  cylinder  head;  knurl  valye  guide  to 
correct  fit.   '  ,  * 

-  Valve  stem  and  guide  should  create  a  yacuum. 


SUGGESTED  INSTRUCTION  TIME:      4  iHours 
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UNIT  3.0  «       AUTOMOTIVE  I2NGINJ2  MAINTENANCE, 

REPAIR,  ANb  OVERHAUL 

TASK       -  .3.29  '    REMOVE  AND  REP-LACE  OIL  PUMP 


PERFORMANCE  OBJECTIVE: 

Provided  an  angina,  and  given  access  to  a  Horviee  manual  and  proper 
hand  tools;  .replace  the  oil  pump  following  t^\e  manufacturer1  a  re- 
commanded  procedures.    Operation  of  the  oil  pump  after  Installation 
muat  meet*  the  manufacturer's  specif ications  ant^  must  have  no  leaks  or 
other  malfunctions^ 


PERFORMANCE  ACTIONS: 

3.2901  Raise  vehicle  and  place  on  safety  stands. 

3.2902  Drain  oil  from  oil  pan. 

3.2903  Remove  oil  pan,  follow  manufacturer's  guide. 

3.2904  Remove  oil  pump  and  examine  to  determine  reason  Cor 
failure  before  replacing  with  new  pump. 

3.2905^     Replace  new  pump  and  reverse  procedures. 


PERFORMANCE  STANDARDS : 

-  Remove  and  replace  oil  pumpk following  manufacturer's  recommended 
procedures. 

-  Operation  of  pump  after  installation  must  meet  manufacturer's 
specifications  and  have  no  leaks  or  other  malfunctions. 


SUGGESTED  INSTRUCTION  TIME:      16  Hours 
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20.1 


UNIT 


3.0 


AUTOMOTIVE  ENGINE  MAINTENANCE, 
REPAIR,  AND  OVERHAUL 


TASK 


3.30 


REPLACE  FLYWHEEL  AND  FLYWHEEL 
RING  GEAR  1 


PERFORMANCE  OBJECTIVE: 

Provided  a  vehicle,  sorvice  manual,  and  accoss  to  the  proper  toolu  am 
equipment;  replace  the  flywheel  ring  gear  and  flywheel,  following  the 
manufacturer's  specifications  and  procedures.    When  completed,  the 
flywheel  ring  gear  will  (function  without  nois,e  or  slippage. 


PERFORMANCE  ACTIONS: 


3.3001  Raiso  vehicle  and  placo  on  Jack  stands. 

3.3002  Remove  drive  line. 

3.3003  Remove  transmission  and  bell  housing. 

3.3004  Remove  clutch  assembly. 

3.3005  Scribe  position  of  flywheel  on  crankshaft. 

3.3006  Remove  flywheel  on  crankshaft. 

3.3007  Remove  flywheel. 

3.3008  Remove  flywheel  ring  gear. 

3.3009  Install  new  ring. 

3.3010  Replace  flywheel, " lining  up  scribe  marks. 

3.3011  Reassemble  following  the.  reverse  order. 


Replace  flywheel  ring  gear  and  flywheel  following  manufacturer 
procedures  and  specifications  so  that  when  completed  flywheel 
ring  gear  functions  without  noise  or  slippage. 


PERFORMANCE  STANDARDS : 


SUGGESTED  INSTRUCTION  TIME: 


8  Hours 
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UNIT  3*0  AUTOMOTIVE  ENGINE  MAINTENANCE, 

REPAIR,  AND  OVERHAUL 

TASK  3*31  REMOVE  AND  REPLACE  ENGINE 

FROM  VEHICLE  -    -     -  — 


PERFORMANCE  OBJECTIVE: 

Given  an  automobile  requiring  engine  removal,  and  access  to  a  engine 
hoiat,  or  chain  hoist,  service  manual,  hand  tools,  and  other  needed 
equipment;  remove  the  engine  from  tho  vehicle  following  the  manufacturer* 
recommended  procedures.    The  engine  must  be  removed  without  Incurring 
any  damage  to  surrounding  Items  and  equipment.    All  accepted  safety 
practices  muat  be  observed. 


PERFORMANCE  ACTIONS: 

3.3101  Mark  and  remove  hood. 

3.3102  Disconnect  and  remove  battery. 

3.3103  Raise  vehicle  and  properly  set  stands. 

3.3104  Drain  cooling  system. 

3.3105  Remove  radiator,  disconnect  cooler  lines  where 
applicable. 

3.3106  Disconnect  engine  supports  and  exhaust  manifold (a)* 

a.  Whore  applicable,  remove  with  transmission. 

b.  Remove  transmission  oil  coolers  linos  and 
linkage* 

c.  Drain  transmission. 

d.  Disconnect  drive  lino. 

3.3107  Romove  fan  assembly. 

3.3108  Disconnect  fueL  lino  and  plug. 

3.3109  Disconnect  all  electrical  connections. 

3.3110  Disconnect  accelerator  linkage. 

3.3111  Attach  chain,  made  certain  ail  objects  clear  chain 
to  avoid  damage. 

3.3112  Romove  engine. 

3.3113  Install  in  reverse  order. 
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UNIT  3.0  AUTOMOTIVE  ENGINE  MAINTENANCE, 

REPAIR,  AND  OVERHAUL 

TASK  3.31  '  REMOVE  AND  REPLACE  ENGINE 

  •  FROM -VEHICLE  (Can't.) 


PERFORMANCE  .STANDARDS !  * 

-  Reciove  and  replace  engine  from  vehicle  following  manufacturer's 
recommended  procedures. 

-  The  engine  must  be  removed  without  incurring  any  damage  to 
surrounding  items  and  equipment. 

_     -    All  accepted  safety  practices  must  be  observed. 


SUGGESTED  INSTRUCTION  TIME  J      33  Hours 
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UNIT  3.0  AUTOMOTIVE  ENGINE  MAINTENANCE, 

REPAIR,  AND  OVERHAUL 


TASK  3.32  REMOVE 'AND  REPLACE  CONNECTING  RODS  . 

_  _AND  BEARINGS ,  REMOVE  _AND  REPLACE  . 
PISTONS  AND  RINGS,  AND  INSPECT  PARTS 
WITH  MICROMETERS  AND  PLASTIGAUGE 


PERFORMANCE  OBJECTIVE: 

Using  the  proper  hand  tools  and  service,  manual,  remove  and  replace  the 
connecting  roda  and  rod  bearings  In  a  given  engine,  according  to  manufac- 
turer's specifications.    Upon  completion,  there  will  be  no  leaks  .In  the 
repaired  area  und  the  oil  pro8suro  and  engine  tomporaturo  will  conform 
to  the  manufacturer's  specifications. 


PERFORMANCE  ACTIONS: 

3.3201  "amove  cylindor  head(s). 

3.3202  Remove  oil  pan, 

3.3203  Ridge  room  cylinder.  V 

3 • 3204       Chock  to  so©  if  roda  are  numbered  by  cylinder  and 
mark  if  necessary. 

3.3205  Remove  rod  nuts  and  cape. 

3.3206  Install  rod  Journal  protectors  on  rod  atuda  to 
protect  crankshaft. 

3.3207  Remove  piston  and  rod  assembly. 

3.3208  Clean  and  inspect  cylinder  walls. 

3.3209  Using  inside  micrometers  or  cylinder  bore  gauge, 
gauge  cylinders  for  wear  and  taper. 

3.3210  Using  hone,  dcglaze  cylinder. 

.3.3211       Measure  crankshaft  Journals  for  wear,  and  out-of-round 
(high  and  low  readings). 

3.3212  Remove  piston  rings. 

3.3213  Clean  ring  grooms,  inspect  piston  for  wear,  cracks, 
lands,  and  grooves  for  signs  of  wear. 

3.3214  Check  wrist  pins  Cor  looseness  and  align  rod  and 
piston. 
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UNIT  3.0  AUTOMOTIVE  ENGINE  MAINTENANCE, 

REPAIR,  AND  OVERHAUL 

TASK  3.32  REMOVE  AND  REPLACE  CONNECTING  RODS 

AND  BEARINGS,  REMOVE  AND  REPLACE 
"~  "  PISTONS  AND~RINGSy  AND  INSPECT  PARTS 
WITH  MICROMETERS  AND  PLASTIGAUGE 
(Con't.) 


PERFORMANCE  ACTIONS  (Con't.): 

3.3215  Check  rings  for  proper  rin^  gap. 

3.3216  Install  rings  being  cautious  to  Install  in  proper 
grooves  and  proper  side  up. 

3.3217  Lubricate  rings  generously  and  install  ring  compressor. 

3 . 3218  Install  bearings,  inserts  in  rod  and  cap  observing 
oil  holes  for  alignment. 

3.3219  Install  connecting  rod  assembly  in  engine  block. 
'   (NOTE:    That^piston  notch  or  arrow  is  pointing 

toward  front  of  engine.) 

3.3220  Using  plastlgauge  and  feeler  gauge  methods/  check 
for  clearance.    Remove  plastigauge  and  lubricate. 

3.3221  Retorque  connecting  rods,. 

3.3222  Rotate  crank  after  each  connecting  rod  has  been 
installed.    Crank  should  turn  freely  allowing  for 
slight  drag  of  new  rings. 

3.3223  Install  oil  pan. 

< 

3.3224  Install  cylinder  ^ejgids. 

3.3225  Fill  crankcaso  with  correct  grade  and  weight  oil. 

3.3226  Fill  radiator  with  coolant. 

3.3227  Start  engine,  checking  oil  pressure,  engine  tamporaturo 
and  examine  for  leaks.  / 

PERFORMANCE  STANDARDS: 

-    Remove  and  replace  connecting  rods  and  bearings  on  a  given 
engine  according  to  manufacturer' a  specifications . 
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UNIT 


3.0 


AUTOMOTIVE  ENGINE  MAINTENANCE, 
REPAIR,  AND  OVERHAUL 


TASK 


3.32 


REMOVE  AND  REPLACE  CONNECTING  RODS 
AND  BEARINGS,  REMOVE  AND  REPLACE 
"  PISTONS,  AND~RINGS ,  AND  INSPECT  ,PARTS  ' 
WITH  MICROMETERS  AND  PLASTIGAUGE 
(Con't.) 


PERFORMANCE  STANDARDS  (Con't.): 

-   Upon  completion,  there  will  bo  no  leaks  in  the  repaired  area 
and  the  oil  pressure  and  engine  temperature  will  conform  to 
the  manufacturer's  specifications. 

SUGGESTED  INSTRUCTION  TIME:      32  Hours 
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UNIT  3.0 
TASK  3.33 


AUTOMOTIVE  ENGINE  MAINTENANCE, 
REPAIR,  AND  OVERHAUL  '• 

REMOVE  AND  REPLACE  CRANKSHAFT  AND 
BEARINGS,  INSPECT  Willi  MICROMETERS 
AND  PLASTIGAUGE  FOR  PROPER  BEARING 
FIT  ■ 


PERFORMANCE  OBJECTIVE: 

Given  an  assigned  crankshaft  and  block  assembly,  and  using  the  proper 
tools,  equipment,  and  service  manual;  replace  the  crankshaft  and  main 
bearings  according  to  the  manufacturer's  procedures  and  specifications. 


PERFORMANCE  ACTIONS:  .  . 

3.3301  Remove  oil  pan. 

3.3302  Remove  oil  pump  and  screen. 

3.3303  Chock  for  main  bearing  and  rod  bearing  markings  and 
arrows  on  main  bearing  caps*    Mark  if  nocessary. 

3.3304  Remove  main  and. rod  bearing  caps. 

3.3305  Remove  crankshaft. 

3.3306  Measure  the  crankshaft  and  record  the  readings. 

3.3307  Inspect  the  bearing  saddles  in  the  block  to  deter- 
mine that  all  galleries  are  clean  and  blown  free  of 
dirt* 

3.3308  Inspect  new  bearings  and  make  certain  size  is  cor- 
rect for  the  replacement. 

3.3309  Install  upper  bearings  in  pr9per  place. 

3.3310  Lubricate  top  half  of  bearings  with  engine  oil  or 
other  appropriate  lubricant. 

3.3311  Install  the  rear  main  bearing  seal. 

3.3312  Put  crankshaft  in  place  (be  certain  crankshaft  is 
clean  and  all  oil  holes  have  been  blown  out), 

3.3313  Rotate  crankshaft  back  and  forth  to  make  certain  no 
binding  occurs. 
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UNIT  3.0  AUTOMOTIVE  ENGINE  MAINTENANCE, " 

REPAIR |  AND  OVERHAUL 

TASK  3.33  REMOVE  AND  REPLACE  CRANKSHAFT  AND 

BEARINGS ,  INSPECT  WITH  MICROMETERS 

  -     *  -  -  "  ~ANITPLASTIGAUGE~FOR  PROPER  BEMl¥G~ 

m\(Gonft.) 


PERFORMANCE  ACTIONS  (Conft.): 

3.3314      Install  bearings  In  lowqr  caps. 

3*3315      Install  bearings  In  engine  block.    Measure  with 

plastigauge  to  meet  proper  specification.  Remove 
plastigauge  and  lubricate  bearings. 

3.3316  Tighten,  connecting  rod  caps  to  torque  specifications 
in  sequential  order. 

3.3317  Turn  crankshaft  after  each  bearing  has  been  torgued 
to  insure  proper  functioning, 

(CAUTION:    Do  not  turn  the  crankshaft  with 
plastigauge  installed.) 

3.3318  Chock  connecting  rod  side  clearance  and  crankshaft 
end  play. 

PERFORMANCE  STANDARDS: 

-    Remove  and  replace  crankshaft  and  bearings  according  to  manu- 
facturer's specifications  and  procedures. 

SUGGESTeI)  INSTRUCTION  TIME:    31  Hours 
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TASK  LISTINGS 
AUTOMOTIVE  MECHANICS 

UNIT/TASK  •  DESCRIPTION 

Unif4vO    FUEL  SYSTEM  MAINTENANCE*  AND~REPAIRr  "  ~   *   '  * 

4.01  (Replace  a  Fuel  Filter)  Givan  a  car  with  a  fuel  filter  in 
need  of  replacement,  remove  and  replace  the  fuel  filter  in 
accordance. with  the  manufacturer's  specifications. 

4.02  (Repairs  or ^Services  Carburetors)    Given  an  automobile  with  a 
malfunctioning  carburetor x  a -service  manual,  and  access  to  the 
proper  tools  and  equipment;  diagnose  the  problem  and  service 

or  repair  the  malfunction  under  the  supervision  of^e  instructor  « 
Repairs  must  conform  to  manufacturer's  specifications. 

4.0-3         ('Adjust  Carburetor)    Provided  a  vehicle  and, the  necessary 

tools  and  equipment)  adjust  the  carburetor  to  manufacturer's 
specifications .by  following  the  recommended  procedure.  Idle 
set  must  be  within. +/-  50  RPM'a  of  the  manufacturer's  specif i- 
~  cations. 

4.04  (Inspects,  Cleans,  and  Adjusts  Choke  Unit  /Automatic  arid 
Manual/)    Given  a  vehicle  and  the  proper  hand  tools,  equipment,  , 

s  and  service  manual;  inspect,  clean  and  adjust  the  automatic 
choke  unit,  checking  instructor's  supervision.  Adju&t  must 
meet  the  manufacturer's  tolerances. 

4.05  (Install  Carburetor)    Using  the  proper  hand  tools*  equipment* 
and  service  manual;  replace  the  carburetor  on  a  given  vehicle, 
following  the  recommended  replacement  procedures  a    Ic^Je  speedy 
must  be  .within  +/-  SO  RPM's  of  manufacturer's  specifications f 

4.06  '(Removes,  Services,  or  Replacoa  Fuel  Lines  and  noses)  Using 

the  proper  hand  tools,  equipment,  and  service  manual;  remove 
and  replace  the  fuel  line  on  a  given  vehicle  following  the 
manufacturer's  recommended  procedures.    Operation,  aftet?  in- 
stallment, must  conform  to  the  manufacturer's  specifications. 

4.07  (Inspect  and  Measures  Fuel  Flow  and. Pressure  of  Uystom)  ' 
Provided  an  operational  vehicle  and  access  to  the  proper  hand 
tools,  equipment,  and  service  manual;  measure  the  pressure  and 
flow  of  fuel  in  the  pump,  under  the  instructor's  supervision. 
The  measurement  found  by  ^he  instructor  must  be  attained  by 
the  student. 

4.08  (Roplace  Fuel  Pump)    Given  a  car' with  a  fuel  pump  needing  re- 
placement, remove  end  replace 'the  fuel  pump  in  accordance  with 
manufacturer's  specifications. 
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(Adjust  Fuel  Injection  System)    Given  a, vehicle,  service 
manual i  and  necessary  tools  and  equipment;  adjust  the  fuel 
injection  system  by  means  of  electronic  diagnostic  equipment, 

(Inspects,  Services,  or  Replaces  Fuel  Sending  Unit)    Given  a 
vehicle  with~a  faulty  tU¥l  iSvel  sending  unit,  arid  access  to 
proper  hand  tools,  equipment,  and  service  manual;  replace  the 
fuel  tank. sending  unit,  following  the  manufacturer's  recommended 
procedures*   After  installation,  the  dash  indicator  must  re- 
gister as  prescribed  in  the  manufacturer's  service* manual. 

(Analyse  /for  Moisture  or  Foreign  Particles  in  Fuel  Tank) 
Given  a  vehicle  with  apparent  moisture  of  foreign  particles  in 
the  fuel  tank  or  lines,  the  vehicle  service  manual  and  necessary 
tools  and  equipment,  remove  the  fuel  tank  and  clean  moisture 
and  dirt  from  the  tank,  as  recommended  by  the  manufacturer's 

instructions.    The  tank  must  be  free  ofe  dirt  and  moisture, 

•  '  .  .  •  * 

(Diagnose  and  Repair  Fuel 'System  Malfunctions)    Given  a  vehicle 
and  the  ncessary  tools  and  equipment,  remove  the  carburetor 
bowl  cover~and  inspect  the  carburetor  for  dirt  sediment  and 
moisture;  if  foreign  particles  exist,  clean  the  carburetor  as  ;, 
recommended  J>y  the  manufacturer's  specifications, 

(Rebuild  Carburetors)    Given  an  automobile,  service  manual, 
necessary  tools  and  replacement  parts;  rebuild  carburetor. 
When  completed  -the  carburetor  should  have  all  screws,  clamps, 
and  hoses  secure.    The  carburetor  should  operate  and  be  adjusted 
wfthin  manufacturer's  specifications.    There  should  be  no 
leaks,     _  ft 
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UNIT  4.0 '  FUEL  SYSTEM  MAINTENANCE  AND  REPAIR 

TASK  4.01  REPLACE*  A  FUEL  FILTER 


PERFORMANCE  OBJECTIVES 


Given  a"  car  with  a  fuel  filter  in  need  of  replacement,  remove  and  replace 
the  fuel  filter  in  accordance  with  the  manufacturer's  specifications., 


PERFORMANCE  ACTIONS:  • 

*  « 

4*0101       Prepare  for  replacing  a  fuel  filter* 
4*0102       Place  container  under  fuel  filter* 

4.0103  Remove  filter  clamps* 

4.0104  Remove  filter. 

4.0105  Replace  filter  by  placing  clamps  loosely  on  fuel 
lines. 

4.0106  position  filter  correctly  in  place  and  slip  on 
lines. 

(NOTE:       Note  direction,  if  applicable.) 

4.0107  Tighten  clamps. 

4.0108  Start  engine  and  check  for  leaks* 

4.0109  Remove  container,  tools,  and  fonder  covers. 

PERFORMANCE  STANDARDS: 

-  Remove  and  replace  fuel  filter  on  a  given  automobile. 

SUGGESTED  INSTRUCTION  TIME:      2  Hours 

RELATED  TECHNICAL  INFORMATION: 

-  Manufacturer's  specif icatlpns. 

-  Note  correct  direction  of  fiitar,  if  applicable.. 


9 
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UNIT  4.0  o  FUEL  SYSTEM  MAINTENANCE  AND  . 

'  REPAIR  -  LEVEL  II 

TASK    ^    A. 02  REPAIRS  OR  SERVICES  CARBURETORS 


PERFORMANCE  OBJECTIVE: 

Given  an  automobile  with  a  malfunctioning,  carburetor »  a  service  manual, 
and  access  to  the  proper  tools  and  equipment,  diagnose  the  problem  and, 
service  or  repair -the  malfunction  undfcr  the  supervision  of  the  instructor* 
Repairs,  must  conform' to  .manufacturer's  operating  specifications. 


PERFORMANCE  ACTIONS: 

.   4.0201      Road. test  or  start  vehicle  as  .needed. 

4.0202  Diagnose  and  report  malfunction. 

4.0203  Take  necessary  steps  to  repair  malfunction. 
%   4.0204      Check  fot  leako  and  operation. 

4.0205      Test^drive  vehicle. 

PERFORMANCE  STANDARDS: 

-   On  an  instructor  provided  automobila  with  a  malfunctioning 
carburetor,  locate  the  problem  and  repair  the  carburetor. 

SUGGESTED  INSTRUCTION  TIME:      12  Houra' 


9 
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UNIT  4.0        n    '      \     .         ^-FUEL.  SYSTEM  MAINTENANCE  , AND  s 

•  REPAIR  -  liEVEL  II  ' 

TASK  4.03  v      -ADJUST  CARBURETOR 


PERFORMANCE  OBJECTIVE:      '  •  -   '  •'  , 

Provided  a  vehicle  and  the- necessary  tools  'and  equipment,  adjus,t  the 
carburetor -, to  manufacturer's  specifications  by  following' the  recontaeded 
procedure.    Idle  set  must  be  within  +/w  50  RPM's  of  tfce  manufacturer's 
soecifications.  <  * 


PERFORMANCE  ACTIONS:  .  .    "  .  .   *  -    .  . 

«  / . 

4.0301  Connect  tachometer  to  automobile, 

4.0302  "Adjust  idle  mixture  screws  (following  manufacturer 's 
specifications),  *  . 

4.0303  Adjust  curb  idj.e  adjustment  screw  (according  to 
manufacturer's  specifications). 

4.0304  Remove  tachometer. 

4.0305  Test  drive  vehicle.  "  1 

PERFORMANCE  STANDARDS i 

-    Adjust  fuel  mixture  and'idle  set  adjustments  on  a  vehicle 

provided  by'  the  instructor.  Idle  set.  must  be  within  50  +/-  RPM 
of  the  manufacturer's  specifications. 

*  * 
SUGGESTED  INSTRUCTION  TIME:      2  Hours 
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UNIT  4.0        '  FUEL  SYSTEM  MAINTENANCE  AND 

REPAIR  -  LEVEL  II 

TASK  4.04  INSPECTS,  CLEANS,  AND  ADJUSTS  CHOKE 

■   UNIT  (AUTOMATIC  AND  MANUAL) 


PERFORMANCE  OBJECTIVE: 

Given  a  vehicle  and  the  proper  hand  tools,  equipment,  and  service  manual 
inspect,  clean  and  adjust  the  automatic  choke  unit,  checking  instructor' 
supervision.    Adjust  must  meet  the  manufacturer's  tolerances. 


PERFORMANCE  ACTIONS: 

4.0401  Remove  carburetor  air  cleaner. 

<?  < 

4.0402  Disassemble  automatic  choke;  clean  screen  and  unit, 
as  appropriate. 

*  4.0403  Check  sticking  of  piston  and  freeness  of  linkage. 

4.0404  Reassemble  automatic  choke. 

4.0405  Adjust  choke  to  recommended  setting. 

PERFORMANCE  STANDARDS:  *  * 

-    On  an  instructor  provided  automobile  with  a  choke  needing 
«      service,  inspect,  clean4 and  adjust  the  automatic  choke  to 
manufacturer's  tolerances. 

0 

SUGGESTED  INSTRUCTION  TIME:      2  Hours 
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UNIT  4.0 


FUEL  SYSTEM  MAINTENANCE  AND 
REPAIR  -  LEVEL  II 


TASK  4,05  INSTALL  CARBURETOR 


PERFORMANCE  OBJECTIVE: 

Using  the  proper  hand  tools,  • equipment,  and  service  manual;  replace  the 
carburetor  on  a  given  vehicle  following  the  recommended  replacement 
procedures.    Idle  speed  mist  be  within  +/-  50  RPM's  of  uj^nuf  acturer*s 
specifications . 


PERFORMANCE  ACTIONS: 

4*0501       Remove  carburetor  air  cleaner. 

4.0502  Disconnect  accelerator  linkage,  fuel  line,  automatic 
choke,  and  vacuum  lines  where  required. 

4.0503  Remove  .carburetor. 

4.0504  Install  carburetor,  following  procedures  in  reverse. 

4.0505  *  Complete  final  carburetor  servicing  as  required. 

PERFORMANCE  STANDARDS: 

* 

-    Install  a  carburetor  and  set  the  idle  speed  in  the  automobile 
provided* by  the  instructor. 

SUGGESTED  INSTRUCTION  TIME:      3  Hours 
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UNIT 
TASK 


4.0 
4.06 


FUEL  SYSTEM  MAINTENANCE  AND 
REPAIR  -  LEVEL  II 


REMOVES,  SERVICES,  OR  REPLACES  FUEL 
LINES  AND  HOSES 


PERFORMANCE  OBJECTIVE: 

Using  the  proper  hand  tools,  equipment,  aad  service  manual;  remove  and 
replace  the  fuel  .line  on  a  given  vehicle  following  the  manufacturer's 
recommended  procedures.    Operation,  after  installment,  must  conform  to 
the  manufacturer's  specifications.  ' 

..PERFORMANCE  ACTIONS: 


4.0601 

Check  fuel  lines  from  carburetor 

to  gas  tank. 

4.0602 

Disconnect  fuel  lines  as  needed. 

4.0603 

Install  new  fuel  lines. 

4.0604 

Tighten  fuel  line  connection. 

4.0605 

Start  vehicle  and  check  for  fuel 

leaks. 

4.0606 

Test  drive  vehicle. 

PERFORMANCE  STANDARDS: 

-   On  an  automobile  with  a  faulty  fuel  line,  remove  the  faulty 
fuel  line  and  replace  it  with  a  new  one. 


SUGGESTED  INSTRUCTION  TIME:      4  Hours 
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UNIT  4.0  FUEL  SYSTEM  MAINTENANCE 

'   AND  REPAIR-  LEVEL  II 

TASK  4.07  INSPECT  AND  MEASURES^  FUEL  FLOW 

AND  PRESSURE  OF  SYSTEM 


PERFORMANCE  OBJECTIVE: 


Provided  an  operational  vehicle  and  access  to  the  proper  hand,  tools, 
equipment,  and  service  manual;  measure  the.  pressure  and  flow  of  fuel  in 
.the  pump,  under  the  instructor's  supervision*    The  measurement. found  by 
the  instructor  must  be  attained  by  the  student. 


PERFORMANCE  ACTIONS:  ■' 

4.0701  Remove  air  cleaner  assembly. 

4.0702  Disconnect  fuel  line  at  the  carburetor. 

4.0703  Connect  fuel  pressure  and  flow  gauge  to  fuel  line  in 
accordance  with  manufacturer's  specifications. 

|  4.0704       Either  crank  with  starter  or  run  vehicle  the  required 

time  for  proper  fuel  check.  . 

4.0705       Compare  reading  with  proper  vehicle  specifications* 

PERFORMANCE  STANDARDS : 

-    On  an  instructor  provided  vehicle  with  the  engine  running, 
measure  the  pressure  and  flow  of  fuel  in  the  fuel  pump. 

SUGGESTED  INSTRUCTION  TIME:      2  Hours 
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UNIT  4.0  •  FUEL  SYSTEM  MAINTENANCE 

AND  REPAIR  -  LEVEL  II 

TASK        '  4.08  REPLACE  FUEL  PUMP 


PERFORMANCE  OBJECTIVE: 

Given  a  car  with  a  fuel  pump  needing  replacement,  remove  and  replace  the 
fuel  pump  in  accordance  with  manufacturer's  specifications. 


PERFORMANCE  ACTIONS: 

o 

4.0801  If  applicable,  remove  pump  heat  shield. 

4.0802  Disconnect  fuel  lines.    Use  proper  techniques  to 
prevent  damage  to  line  fittings. 

4.0803  Remove  nut  or  cap  screws  holding  pump  to  block. 

4.0804  Remove  fuel  pump.    If  pump  is  activated  by  a  push 
rod*  remove  rod  and  measure  it  against  manufacturer's 
specifications.    Replace  rod  if  it  is  shorter  than 
recommended. 

4.0805  Clean  block  surface  and  fuel  pump. 

4.0806  '  Cement  gasket  in  place  and  install  pump. 

(NOTE:    If  pump  will  not  fit  flat  against  block, 

rotate  engine- until  cam  eccentric  is  down.) 

4.0807  Tighten  cap  screws  or  bolts  evenly. 

4.0808  Reinstall  fuel  line  fittings  with  fingers  hand 
tight.  - 

4.0809  Tighten  all  fittings  with  flare-nut.  wrench. 

4.0810  .  Start  engine  and  check,  for  leaks. 

PERFORMANCE  STANDARDS: 

-    Replace  fuel  pump  on  automobile  with  faulty  pump.  Replacement 
and  all  adjustments  should  meet  manufacturer's  specifications. 


SUGGESTED  INSTRUCTION  TIME:  VHours 


ADDITIONAL  TECHNICAL  INFORMATION: 


-    Electric  fuel  pumps  mounted  in  tank  may  require  removal  of 
fuel  tank.  , 
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UNIT  4.0  FUEL  SYSTEM  MAINTENANCE  AND 

REPAIR  -  LEVEL  II 

TASK  4.09  ADJUST  FUEL  INJECTION  SYSTEM 


PERFORMANCE  OBJECTIVE: 

Given*  a  vehicle,  service  manual,  and  necessary  tools?  and  equipment, 
adjust  the  fuel  injection  system  by  means  of  electronic  diagnostic- 
equipment.  , 


PERFORMANCE'  ACTIONS :  ■ 

4.0901  Adjust  air  induction  door. 

4.0902  Adjust  choke. 

4.0903  Adjust  idle' speed  and  mixture. 

4.0904  Adjust  injection. 

4.0905  Adjust  cold  start  switches. 

4.0906  Adjust  injection  timing. 

PERFORMANCE  STANDARDS: 

-   Adjust: fuel  injection  system  using  electrical  diagnostic 
equipment. 

SUGGESTED  INSTRUCTION  TIME:  * 

(NOTE:    "Actions"  may  be  used  as  a  "checklist"  of  performance.) 


^Currently,  electronic  diagnostic  equipment  to  test  fuel  injection 
systems  is  not  on  hand  at  secondary  level  centers. 
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UNIT  4.0 


FUEL  SYSTEM  MAINTENANCE  AND 
REPAIR  -  LEVEL  II 


TASK  4.10  INSPECTS,  SERVICES,  OR  REPLACES 

FUEL  SENDING  UNIjE 


PERFORMANCE  OBJECTIVE: 

Given  a  vehicle  with  a  faulty  fuel  level  sending  unit,  and  access  to 
proper  hand  tools,  equipment,  and  service  manual;  replace  the  fuel  tank 
sending  unit,  following  the  manufacturer's  recommended  procedures. 
After  installation,  the  dash  indicator  must  register  as  prescribed  in 
the  manufacturer's  service  manual. 


PERFORMANCE  ACTIONS: 

4.1001  Place  vehicle  on  suitable  hoist  or  service  stands. 

4.1002  Disconnect  fuel  lines  and  sending  unit  wire. 

4.1003  Remove  fuel  tank. 

4.1004  With  air  or  brush,  clean  off  all  dirt,  and  particles 
that  may  fall  into  fuel  tank. 

4.1005  Remove  sending  unit. 

4.1006  Install  new  sending  unit. 

"4.1007  Connect  ground  wire  between  tank  and  frame  of  vehicle, 

4.1008  Connect  sending  unit  wire. 

4.1009  Check  dash  unit  for  proper  operation. 

4.1010  Reinstall  fuel  tank. 

4.1011  Lower  vehicle. 

PERFORMANCE  STANDARDS: 

-    Replace  the  fuel  tank  sending  unit  on  the  automobile  provided 
by  the  instructor. 

SUGGESTED  INSTRUCTION  TIME:      4  Hours 
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UNIT  4.0 


TASK  4.11 


FUEL  SYSTEM  MAINTENANCE  AND 
REPAIR  -  Level  II 

ANALYZE  FOR  MOISTURE  OR  FOREIGN 
PARTICLES  IN  FUEL  TANK  * 


PERFORMANCE  OBJECTIVE: 


Given  a  vehicle  with  apparent  moisture  or  foreign  particles  in  the  fuel 
tank  or  lines,  the  vehicle*-  service  manual  and  necessary  tools  and  equip- 
ment; remove  the  fuel  tank  and  clean  moisture  and  dirt  from  the  tank,  as 
recommended  by  the  manufacturer's  instructions.    The  tank  must  be  free 
of  dirt  and  moisture. . 


PERFORMANCE  ACTIONS: 

4.1101       Raise  vehicle  on  suitable  hoist  or  safety  stands. 
Disconnect  fuel  line  and  sending  unit  wire. 
Remove  fuel  tank. 

Remove  sending  unit  and  drain  plug  (if  equipped). 
Drain  fuel  tank  and  flush  tank cwith  water  and  air. 


4.1102 
4.1103 
4.1104 
4.1105 
4.1106, 


Rinse  with  alcohol  to  remove  any  remaining 'moisture 
in  fuel  tank. 


4.1107  Install  sending  unit  and  drain  plug. 

4.1108  Install  fuel  tank. 

4.1109  Connect  fuel  line  and  sending  unit  wire. 

4.1110  Check  for  leaks  and  sending  unit  operation. 


PERFORMANCE  STANDARDS: 

-   On  an  instructor  provided  automobile  with  moisture  or  dirt  in* 
the  gas  tiank,  remove  the  tank  and  clean  it  of  the  foreign 
matter. 


SUGGESTED  INSTRUCTION  TIME:      4  Hours 
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UNIT  4,0  *  FUEL  SYSTEM  MAINTENANCE  AND 

REPAIR  -  LEVEL  III 


TASK  4.12  DIAGNOSE  AND  REPAIR  FUEL. 

•  SYSTEM  MALFUNCTIONS 


PERFORMANCE  OBJECTIVE:  '  - 

Given  a  vehicle  and  the  necessary  tools  and  equipment,  remove  carburetor 
bowl  cover  inspect  the  carburetor  for  dirt  sediment  and  moisture;  if 
foreign  particles  exist,  clean  the  mounted  carburetor. 

PERFORMANCE  ACTIONS:  " 

4.120*       Remove  air  cleaner  assembly. 

4.1202       Remove  carburetor  bowl  cover  .if  checking  or  adjusting 

4.12J03       If  dirt  and  moisture  is  found,  see  sources  and 
correct.    See  Task  4.13. 

4.1204    *  Clean  carburetor. 

4 • 1205       Check  float  valve  level  and  needle  s^at. 

4. 1206  Reassemble  — 

4.1207  Start  vehicle  and  adjust  mixture  screws  and  curb 
idle  screw  (to  manufacturer's  specifications). 

4.1208  Test  vehicle  performance  if- appropriate. 


PERFORMANCE  STANDARDS: 

-    On  an  automobile  showing  evidence  of  dirt  or  moisture  in  the 
carburetor,  inspect  the  carburetor  and  clean  all  dirt  and 
moisture  from  the  mounted  unit. 


SUGGESTED  INSTRUCTION  TIME:     .3  Hours 


(NOTE:       Some  carburetor  models  may  require  different  actions  or  removal 
carburetor  for  inspection  and  service.) 
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UNIT '  4.0 


FUEL  'SYSTEM  MAINTENANCE  AND 
REPAIR  -  LEVEL  III 


TASK 


4.13 


REBUILD  CARBURETOR 


PERFORMANCE  OBJECTIVE:  ~ 

Given  an  automobile,,  service  manual,  necessary  tools  and  replacement 
parts;  rebuild  carburetor.    When  completed' the  carburetor  should  have 
all  screws,  clamps,  and  hoses  secure.    The  carburetor  should  operate  and 
be  adjusted  within  manufacturer's  specifications.    There  should  be  no 
leaks. 


PERFORMANCE  ACTIONS: 

4.1301  Observe  safety  precautions  in  using  carburetor 
cleaner*  * 

4.1302  Disassemble  carburetor  according  to  manufacturer's 
i    specifications • 

4.1303  Test  and  set  assembly  parts  as  appropriate. 

4.1304  Clean  and  air  blow  dry  appropriate  parts. 

4.1305  Reassemble  carburetor. 

4.1306  Adjust  to  manufacturer's  specifications. 

PERFORMANCE  STANDARD'S:  * 

-    Rebuild  a  givei*  carburetor  making  the  necessary  repairs  and 
adjustments  and  reinstall  the  carburetor  on  the  vehicle  and 
adjust  it  to  manufacturer's  specifications.    The  carburetor 
should  operate  and  b.e  adjusted  within -specif  icat ions  and  < 
should  show  no  leaks. 


SUGGESTED  INSTRUCTION  TIME:      12  Hoiirs* 


*Time  depends  on  type  of  carburetor. 


9 
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TASK  LISTINGS 
AUTOMOTIVE  MECHANICS 

UNIT/TASK  DESCRIPTION 

Unit  5.0    EMISSION  CONTROLS  AND  EXHAUST  SYSTEM 

5.01  (Service *PCV  System)    On  a  given  automobile  check  and  routinely 
service  the  PCV  system  (PCV,  orifice/metering,  or  diaphragm- 
valve/gulp  cr  Smith  Valve  systems*) 

5.02  (Inspect  Exhaust  System  for  Leaks  or  Damage)    On  a  given 
automobile,  with  uecessaijy  tools  and  equipment,  including  a 
lift  or  jack;  inspect  the  exhaust  system  for  leaks  or  damage. 

5.03  (Test  and  Adjust  Idle  Solenoid)    Given  an  automobile,  service 
manual,  and  necessary  tools  and  equipment;  test  and  adjust 
idle  solenoid.  ~ 

5.04  *   (Check  and  Service  Fuel  Evaporation  System    ^Fuel-Vapor  System]?) 

Given  a  vehicle,  service  manual  and  necessary  tools;  check  and 
service  the  fuel  evaporation  system.  ■  " • 

5.05  (Service,  Repair,  or  Replace  Thermostatic  Air  Cleaner)  Given 
a  vehicle,  service  manual  and  necessary  tools;  service  the 

,  .   thermostatic  air  .cleaner  (TAC)  system. 

5.06  (Test  Air  Injector  Reactor  System)    Given  a  vehicle,' service 
manual  exhaust  gas  analyzer  and  necessary  tools;  test  the  AIR 
system. 

5.07  (Test  and  Service  Exhaust  Gas  Recirculation  Valve  Operation)  - 
Given  a  vehicle,  service  manual,  vacuum  >>tmp  and  uecessary 
tools  and  .test  equipment;  test  and  service  the  EGR  valve  and 
component  operation.  * 

5.08  (Inspect  and  Service  Manifold  Heat  Control  Valve)    On  a  given 
automobile,  with  a  nyanifold  heat  control  valve  requiring  ser- 
vicing, the  proper  tools,  equipment,  and  supplies,  and  appro-  ( 
priate  shop  manual;  inspect  and  service  a  manifold  heat  control 
valve. 

5.09  (Remove  and'  Replace  Catalytic  Converter)    On  a  given  vehicle, 
necessary  tools,  service  manual,. and  replacement  parts;  remove 
and  replace  the  catalytic  converter. 

5.10  .  (Inspect,  Removes,  and  Replaces  Tail  Pipe  or  Muffler)    On  a 

given  automobile  using  the  necessary  tools,  equipment,  replace- 
ment parts,  supplies,  and  shop  manual;  inspect,  remove  and 
replace  the  tail  pipe  or  muffler. 
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UNIT  5.0  .EMISSION  CONTROLS  AND  EXHAUST 

SYSTEM  -  LEVEL  I 

TASK  5.01  SERVICE  PCV  SYSTEM 


PERFORMANCE  OBJECTIVE: 

On  a  given  automobile,  check  and  routinely  service  the  PCV  system*,  (PCV, 
orifice/metering,  or  diaphragm-valve/gulp  or  Smith  Valve  systems). 

PERFORMANCE  ACTIONS: 

5.0101  Check  hoses  for  damage.    Hake  sure  hoses  are  not 
clogged*    (Clean  with  patch,  etc.,  if  dirty.) 

5.0102  Make  sure  air  cleaner,  oil  filter,  etc.,  are  clean. 

5.0103  Check  manfacturer*s  recommendation  for  PCV  system*  , 
service. 

.  (NOTE:    Check  gulp  valve  diaphragm  and  spring  on  MG, 
Fiat,  BMW,  and  other  automobiles  equipped 
with  the  diaphragm-valve  system.    Check  blowby 
intake  manifold  fitting  on  Volvo  and  sealed 
crankcase-emission  control  system  hoses  on 
Subaru. 

5.0104  Replace  PCV  valve  after  12,^000  miles  of  use.br.  test 
*  PCV  Valve  by  pulling °from  epgine  and  with  engine 

running  check  vacuum  (pull),  by  placing  finger  over 
valve  opening; 

5.0105  Check  PCV  air-filter  element  in  the  air-cleaner 
cover  (not  in  every  automobile).    If  dirty,  replace 
it. 

5.0106  On  vehicles  with  a  metering  orifice,  clean  the 
openings. 

PERFORMANCE  STANDARDS: 

-  Conduct  general  inspection  and  service  of  PCV  system  including 
filters,  hoses,  PCV  valve,  and  other  parts  which  are  easily 

I  checked  and  which  affect  the  PCV  system. 

-  Inspection  must  be  in  accordance  to  standards  established  by 
the  instructor  and  the  vehicle  manufacturer^  service  manual. 
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UNIT  5.0         ,  EMISSION  CONTROLS  AND  EXHAUST 

SYSTEM.-  LEVEL  I 

TASK  5.01  SERVICE  PCV  SYSTEM  (Cbn't.) 


SUGGESTED  INSTRUCTION  TIME:      3  Hours 


RELATED  TECHNICAL  INFORMATION: . 

-  Emission  Control  Systems. 

-  kPCV  valve  operation. 
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UNIT  5.0  '      ■    EMISSION  CONTROLS  AND  EXHAUST  SYSTEM 

LEVEL  I 

TASK  5.02  -     INSPECT  EXHAUST  SYSTEM  FOR  LEAKS  OR 

-     '■  DAMAGE 


PERFORMANCE  OBJECTIVE: 

On  a  given  automobile,  with  necessary  ^ools  and  equipment ,  including  a 
lift  or  jack;  inspect  the  exhaust  system  for  leaks  or  damage.  . 


PERFORMANCE  ACTIONS:  .  . 

5.0201  Look  for  some  form  of  damage,  such  as  a  hole  or 
split  seam,  in  the  muffler. 

5.0202  ^Tap  the  muffler  with,  a  wrench  or  other  tool  (may  be 

combined  wiBh  above  step)-  to  test  if  the  muffler  has 
a  ring  (good),  or  thud  (bad)  sound.  At  this  time  the 
surface0 of  the  muffler  can  be  checked  for  weak  spots 
that  may  have  developed  from  inside. 

5.0203  Check  exhaust  pipe  flange-torexhaust  manifold  connection 
(from  inside  engine  compartment  usually) .  "  Look  for 
white  residue  at  joint  indicating  gasket  seal  is 

bad.    Also,  listen  for  hoisfe- (popping)  at  this 
joint.  • 

(NOTE:    If  bolts  are  tight  at  the  joint,  replace 
*         the  gasket  seal.) 

5.0204  Inspect  the  exhaust  system  from  the  engine  end  to 
the  tail  pipe,  checking  connectors,  resonators,  etc. 
Look,  for  holes  or  cracks.  „ 

5.0205  Check  for  a  restriction  such  as  a  bend,  in  a  pipe  or 
a  stuck  manifold  heat  control  valve  (in  closed 
position) « 

(NOTE:    Test  using  vacuum  gauge  at  intake  manifold.) 


PERFORMANCE  STANDARDS: 

0 

-  Check  a  given  automobile  exhaust  system  for  leaks  or  damage. 

-  Inspection  must  be  in  accordance  with  manufacturer's  shop 
manual  and  instructor's  standards. . 


SUGGESTED  INSTRUCTION  TIME:      4  Hours 


r 
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UNIT       *  5.0  EMISSION  CONTROLS  AND  EXHAUST 
 _   SYSTEM  -  LEVEL  II 

TASK  5.03  *        TEST -AND  ADJUST  IDLE  SOLENOID 


4 


PERFORMANCE  OBJECTIVES 

Given  an  automobile,  service  manual, u and  necessary  stools  and  equipment; 
test  and  adjust  idle 'solenoid. 

;  .  k  f 

(NOTE:       This  task  overlaps  the  area  of  carburetor  adjustment  and 

engine  tune-up •)  „ 


PERFORMANCE  ACTIONS:  u 

5.0301  Check  to  see  that  %he  idle  stop  solenoid , energizes 
when  the  ignition  is  turned  on.    The  solenoid  de-  v 
energize"  when  the  ignition  is  tturned  off-. 

*  '   *  / 

5.0302  If  the  solenoid  does  not  operate,*  check  the  electrical 
circuit.    (Check  solenoid  with  A/C  on,  if  appropriate.) 

*  5.0303       If  there  is  proper  electrical  power  to  the  solenoid,  - 

*     replace  the  defective  solenoid.    If  there  is  no 

electrical  power,  check  £6x  the  electrical  fault  in 
the  system. ' 

-  PERFORMANCE  STANDARDS:  / 

/ 

-  Test  and  adjust  idle  solenoid  oil  a  given  vehicle, 

-  When  completed  the  solenoid  operation  will  be  in  specifications,^ 
secure' on  its  movnt,  and  wire /connected  securely. 

'      .  /     :  \ 

SUGGESTED  INSTRUCTION  TIME:      2  Hours/ 


(*N0TE:     On  some  late  model  cars,  switch  will  only  activate  when  air 
conditioner  is  on  (1977  $hd  later*  GMfs.) 
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UNIT  5.0  .  EMISSION-CONTROLS  AND  EXHAUST 

.  SYSTEM.  -  LEVEL  II 

TASK  5.04  '  CHECK  AND  SERVICE  FUEL  EVAPORATION 

.  SYSTEM  < FUEL- VAPOR  SYSTEM) 


PERFORMANCE  OBJECTIVE: 

Given  a  vehicle,  service  manual  and  necessary  tools;  check  and  service 
the  fuel  evaporation,  system. 


PERFORMANCE  ACTIONS:  » 

5*0401       As  necessary,  following  manufacturer's  service 

manual,  replace  the  evaporative  control  (fuel-vapor) 
■  system  filter.  - 

5*0402       Visually  inspect  system  find  check  for  strong  odor  of 
fuel*  >    t  ' 

(NOTE:    For  more  sophisticated  servicing,  the 

infrared  exhaust  analyzer  may  be  used  to  detect 
small  vapor  losses  from  around  the  fuel  tank,,  a: 
'   cleaner  lines,  or  hoses*    /Using  HC  metef7) 

5.0403  During  visual -inspection,  check  for  damaged  lines, 
liquid-fuel  and  vapor  leaks,  and  missing  parts*  In- 
spect the  filler  cap  for  damage  or  corrosion  that 
might-  cause  the  valves  to  fail  to  properly  work* 
(Cap  must  meet  manufacturer's  specifications  and 

c      ^completely  seal  fuel  tank*) 

5.0404  Replace  items  as  necessary.    (A1X  replacement  hoses 
must  be  suitable  for  use  in  evaporative  control 
systems,  resistant  to  deterioration  from  contact 
with  gasoline  and  gasoline  vapor.) 

5.0405  < Change  'cahnister  filter  by  removing  bottom  cover, 

pulling  out  old  filter,  and  inserting  new  one.  If 
cannister  is  cracked  or  internally  plugges,  replace 
the  entire  cannister* 


PERFORMANCE  STANDARDS : 

-  Check  and  service  the  fuel  evaporation  system.    Upon  completion, 
the  lines  will  be  check  for  length,  security,  and  proper 
routing.    Check  the  fuel  evaporation  system. 

-  There "must  be  no  fuel  or  vapor  leako  in  the  system  and  the 
system  must  meet  manufacturer's!,  specifications. 


SUGGESTED  INSTRUCTION  TIME:      ^  Hours 
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UNIT  5.0  -  EMISSION  CONTROLS  AND  EXHAUST 

SYSTEM  -  LEVEL  II 

i  . 

TASK  '        5.05  •  1  SERVICE,  REPAIR,  OR  REPLACE 

THERMOSTATIC  AIR  CLEANER 


PERFORMANCE  OBJECTIVE: 

Given  a  vehicle,  service  manual,  and  necessary  tools;  service  the  thermo- 
static air  cleaner  (TAC)  system. 


/ 


PERFORMANCE  ACTIONS: 

5.0501'      Inspect  the  TAC  system  hoses  to  be  sure  there~are  no 
leaks,  kinks,  etc.,  in  the  lines. 

5.0502  Check  and  lubricate  the  manifold  heat  control  valve 
as  necessary  (seen  heat  control  valve) . 

5.0503  Tape  a  proper  thermometer  next  to  the  TAC  sensor. 
Following  manufacturer's  specifications,  make  certain 
that  the  valve  "starts  to  open"  and  "full  open" 
position  fall  at  the  correct  temperatures. 

5.0504  If  damper  does  not  work  at  correct  temperatures, 
check  vacuum  motor  and  sensor.    Replace  faulty 
vacuum  motor.  \^ 

5.0505  Replace  faulty  sensor  as  necessary. 


PERFORMANCE  STANDARDS: 

-    Service  the  thermostatic  air  cleaner  on  a  given  automobile. 
When  completed  all  hoses  should  be  connected  correctly,  hot 
air  pipe  should  be  installed,  and  operation  should  have  been 
checked. 


SUGGESTED  INSTRUCTION  TIMS:      2  Hours, 
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UNIT          5.0  EMISSION  CONTROLS  AND  EXHAUST 
  -        SYSTEM  -  LEVEL  II 

TASK      '    5.06  (Optional)  TEST  AIR  INJECTION  REACTOR  SYSTEM 


PERFORMANCE  OBJECTIVE: 

Given  a  vehicle,  service  manual  ejtfiaust  gas  analyzer  and  necessary 
tools;  test  the  AIR  system.  v 


PERFORMANCE  ACTIONS : 

5.0601  Check  for  noise,  no-  air  supply,  backfire,  and  high 
HC  and  CQ  levels  in  the  exhaust  as  problems  related 
to  the  AIR  system. 

5.0602  Check  for  the  following  possible  causes  of  noise 
problems: 

-  Loose  belt 

-  Loose  air-pump  mounting  bolts 

-  Wotn  bearings  or  internal  troubles 

-  Air  leaks  from  the  system 

5.0603  Repiace  a  pump  that  cannot  be  repaired,  adjusted, 
or  cleaned* 

5.0604  Stop  air  leaks  by  tightening  hose  connections  or 
replacing  defective  hoses. 


5.0605  If  no  air  is  reaching  iqanifold,  exhaust  gases  will 
be  high  in  HC  and  CO.,  ^CHieck  for  lbose  belt,  frozen 
pump,  leaks,  and-  failed  diver ter  or  check  valve. 
Replace  non  repairable  it^ms. 

5.0606  If  backfire  is  experienced,  check  for  disconnected 
or  blocked  vacuum  hoses.  If  the  vacuum  hose  is  in 
good  condition,  replace  the  defective  diverter  valve* 


PERFORMANCE  STANDARDS: 

-  Test  Air  Injection  Reactor  (AIR)  system  and  repair  or  replace 
components  as  necessary  so  the  AIR  system  is  functioning 
properly. 

(NOTE:  ^Do  not  overtighten  the  *AIR  pump,) 

-  Components  may  include: 

-  Air  pump  -  Manifold/Distributor  lines 

-  Belt,  \  -  Check  valve 

-  Diverter  valve 

-  When  completed,  check  alignment,  bolt  security,  leakage,  and 
hose  and  line  routing. 
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UNIT  —  5,0 


TASK         5.06  (Optional) 


EMISSION  "CONTROLS  AND  EXHAUST 
SYSTEM,  -  LEVEL  II 

TEST  AIR  INJECTION  REACTOR  SYSTEM 
(Con't.) 


SUGGESTED  INSTRUCTION  TIME:      4  Hours 


RELATED  TECHNICAL  INFORMATION:  a 

-    Proper  exhaust  gas  analyzer  test  connections. 
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UNIT        ,5.0  EMISSION  CONTROL'S  AND  FXHAUST 

SYSTEM  -  LEVEL  II 

TASK        ,5.07  TEST  AND  .'SERVICE  EXHAUST  GAS 

.     RECIRCULATION  VALVE  OPERATION 


PERFORMANCE  OBJECTIVES.  ' 

Given  a  vehicle,  service  manual,  vacuum  pump  and.  necessary  tools  and 
test  equipment;  test  and  * service  the  EGR  valve  and  component  operation. 


PERFORMANCE  ACTIONS: 

5*0701       Check  EGR  valve  by  inspecting  stem  visible  under 
-  diaphragm.    The.  EGR  stem  should  move  up  when  the 
valve  opens*    If  the  stem  does  not  move  or  is  not 
visible,  use  a  vacuum  tester  to  check  the  EGR  valve* 

5*0702       With  a  vacuum  tested  connected,  apply  8  inches  Hg 

with  the  engine  warm  and  iti  idle*    If  the  valve  does 
not  operate,  replace  it*  ^ 

-  Test  the  thermal  vacuum  switch  with  a  vacuum  gauge 
and  vacuum  tester*    No  vaciiuxa  should  pass  through 
the  switch  with  the  engine  cold*    When  the  engine 
is  warm*  vacuum  should  pass  through  the  switch-, 

**  * 

PERFORMANCE  STANDARDS:  *  * 

-  Test  and  service  the  EGR  valve  operation  and  component  operation 
on  a  given  automobile* 

-  When  completed,  check  hose  routing  and  length. 

-  Check  that^  the  gasket  is  secure  and  positioned  correctly* 

-  The  EGR  valve  must  open  completely  when  vacuum  is  applied  and 
released* 


SUGGESTED  INSTRUCTION  TIME:  5  Hours* 
^Depends  on  vehicle  make* 


RELATED  TECHNICAL  INFORMATION: 
-    Test  of  EGR  valve. 
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UNIT    ,      5.0  EMISSION  CONTROLS  AND  EXHAUST 

SYSTEM  —  LEVEL  II  " 

t 

TASK  5.08  '  INSPECT  AND.  SERVICE  MANIFOLD 

HEAT  CONTROL  VALVE 


PERFORMANCE  OBJECTIVE: 

On  a  given  automobile  with  a  manifold  heat  control  valve  requiring 
servicing,  the  proper  tools,  equipment,  and  supplies,  and  appropriate 
shop  manual;  inspect  and  service  a  manifold  heat  control  valve. 


PERFORMANCE  ACTIONS : 

5.0801  Determine  if  exhaust  system  is  restricted"  by  checking 
vacuum  at  intake  manifold  with  vacuum  gauge. 

5.0802  If  gauge's  .needle  indicates  a  possible  restriction, 
check  the  exhaust  pipe  for  restriction  or  bends 
first". 

5.0803  Test  manifold  heat  control  valve.    Tap  it  with  a 
hammer  and  lubricate  with  manifold  heat  control 
lubricant  if  m stuck. 

(CAUTION:    Dohft  use  oil  which  can  cause  the  valves' 
to  stick.) 


PERFORMANCE  STANDARDS: 

-    Inspect  and  service  manifold  heat  control  valve  on  a  given 
automobile  to  manufacturer f&  specifications  and  instructor's 
standards.  c 


SUGGESTED  INSTRUCTION  TIME:      4  Hours' 
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EMISSION  CONTROLS  AND  EXHAUST  . 
■    SYSTEM  -  LEVEL  U. 

REMOVE  AND  REPLACE  CATALYTIC 
'  CONVERTER 


PERFORMANCE  OBJECTIVE: 

On  a  given  vehicle,  necessary  tools,  service  manual,  and  replacement 
parts;  remove  and  replace  the  catalytic  converter.  . 

PERFORMANCE  ACTIONS: 

5.0901  Inspect  catalytic  converter  for  opeitetion. 

5.0902  To  replace' catalytic  converter,  follow  manufacturers 
shop  manual  instructions. 

Some  catalytic  converters  may  be  drained 
and  /the  pellets  replaced  instead  of  replacing 
the  catalytic  converter.) 

Given  a  vehicle  catalytic  converter  requiring 
replacement  pellets  and  necessary  .equipment; 
replace  catalytic  converter  pellets.  When 
completed,  all  old  pellets  must  be  removed 
and, the  proper  amount  of  new  pellets 
installed  and  the  filler  plug  tightly 
replaced.) 


UNIT  5,0 
TASK  5.09 


(NOTE: 


PERFORMANCE  STANDARDS,? 

*>  * 

-    Remove  and  replace  the  catalytic  converter  on  a  given  auto- 
mobile.   (Or,  drain  and  replace  converter  pellets.) 


SUGGESTED  INSTRUCTION  TIME:      3  Hours (  "  . 

RELATED  TECHNICAL  INFORMATION: 

-  Inspect  system  for  exhaust  leaks. 

-  Use  of  exhaust  gas  analyzer. 

-  Safety  in  working  with  catalytic  converters. 
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UNIT 


5.0 


EMISSION  CONTROLS  AND  EXHAUST. 
SYSTEM  -  LEVEL  II 


TASK 


5.10  , 


"INSPECTS,  'REMOVES,  AND.  REPLACES 
TAIL  PIPE  OR  MUFFLER 


PERFORMANCE  OBJECTIVE:  '  1  "  * 

On  a  given  automobile  using  the  necessary  tools,  equipment,  replacement 
parts,  supplies,  and  shop  manuals  inspect,  remove  and  replace  the  tail 
pipe  or  muffler.  - 


5.1003  Allow  exhaust  system  to  cool. 

5.1004  Remove  damaged  exhaust  system  parts.    Use  penetrating 
oil,  heat,  or  air  chisel  to  remove  frozen  bolts. 

"   5.1005       Install  new  system  in  place  and, clamp  and  bolt  them 
securely  so  there  are^  no  leaks  and  so  the'  system 
*  .^operates  properly. 

PERFORMANCE  STANDARDS: 

-    Inspect,  remove,  and  replace  a  tail  pipe  or  muffler  on  a  given 
automobile  so  that  the  repaired  exhaust  system  is  free  of 
leaks,  is  not  restricted,  does  not  interfer  with  other  systems 
of  the  Vehicle  and  operates  properly. 

SUGGESTED  INSTRUCTION  TIME:      4  Hours 


PERFORMANCE  ACTIONS: 


5.1001 


Inspect  the  exhaust  system  following  previously 
outlined  steps. 


5.1002 


Determine  the  replacement  parts  needed. 
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task  listings 
Automotive  mechanics 


\ 


UNIT/TASK  *  DESCRIPTION 

UNIT  6.0  A        COOLING  SYSTEM  MAINTENANCE  AND  REPAIR 

6.01  (ChecH  and  Correct.  Coolant  Level)    Given  a  vehicle  and 
necessary  supplies,  check  and;  correct  the  radiator  coolant 

.  level  to;  manufacturer's  specifications; 

6.02  (Inspect,  Adjust,,  or  Replace  Fan  Belts)    Given  an  auto-- 
mobile,,  and  access  to'  the  appropriate  service  manual, 
tools*  and  equipment;  inspect,  adjust,  or  remove  and  re- 
place the  fan  belt  in  accordance  with  the  manufacturer's 
specifications*  . 

6.03  (Check  and  Test  Radiator  Cap)    Given  an  automobile, 
determine  if  the  radiator  pressure  cap  meets  manufac- 
turer's specif icat ions  by  testing  .the  cap  with  a  radiator 
pressure  tester.  '*  , 

i 

6.04  (Test  the  Cooling  System  Thermostat)    Using  a  thermostat 
tester  of  other  appropriate  method  of  equipment,  test  the 
thermostat  for  proper  operation  as  designated  by  the 
manufacturer's  specifications.    Readings  must  be  within  5 
degrees  F  of  the  instructor's  reading^.  ■ 

6.05  (Pressure  Test  Cooling  System)    Given  a  liquid  cooled 
engine,  test  the  cooling  system  including  the  radiator 
cap/  with .a  pressure  tester. 

6.06  (Inspect  and  Replace  Water  Hoses)    Using  the  appropriate 
hand  tools,  inspect  and  replace  the  upper  and.  lower 
radiator  hoses  on  an  assigned  operational  engine,  in 
accordance  with  the  manufacturer's  service  procedures.  „ 

6.07  (Check  Coolant  Freezing  Point).  Using  an  antifreeze 
tester  on  a  liquid  cooled  engine  at  operating  temperature, 
record  the  freezing  point  of  the  cooling  solution  within 

5  degrees  F  of  the  instructor's  reading. 

6.08  (Check  Overflow  dank)    On  a  given  automobile  equipped 


with  an  overflow 


tank,  checi"  the  tank  for  proper  operation 


and  mounting  as  described  in  the  factory  manual.  All 
malfunctions  must  be  noted -and  must  agree  with  the  findings 
of  the  instructor; 

v  » 

J 

6.09  (Remove  and  Install  JRadiators)    Given  an  automobile, 

access  to  appropriate  tools,  equipment,  and  service 
manual;  remove  **nd  replace  the  radiator  in  accordance 
with  the  manufa    urer's* service  procedure.    Upon  completion, 
the  radiator  anu  its  connecting  components  will  not  leak. 
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(Chemically  Clean' and  Flush  Cooling  System)    Given  a 
liquid  cooled  in  operating  condition-,  and  access  to  the 
appropriate  tools,  and  equipment  and^a  chemical  cleaner; 
chemical. clean  and  flusli  the  cooling  system  following, the 
manufacturer's  procedures* 

(Perform, Chemical  Test  on  Coolant  System)    Using  a  chemi- 
cal testers  perform  a:  cylinder  leakage  test  on  the  cooZiug 
system  of  a  given  vehicle,  following  the  manufacturer's 
prescribed  procedures •    All  leaks/ identified  by  the 
instructor  must  be  recognized.    The  task  should  be  accom- 
plished within  ^  hour* 

(Replace  Water  Pump)    Given  a  liquid  cooled  engine,  and 
access  to  necessary  tools,  equipment,  and  service  manuaX; 
replace  the  water  pump  in  accordance  with  the  manufacturer 1 
specifications."   Upon  completing  the  installation,  the 
pump  will/f unction  as  specified  without  leaks  or  stoppage. 

(Replace  Variable  Speed  Fan)  ,  Given  access  to  necessary 
tools,  equipment,  and  service  manual;  replace  the  variable 
speed  fan  on  an  assigned  vehicie,  :in  accordance  vith  the 
manufacturers  service  procedures. 

(Replace  Core^£"Freeze    Plugs  Jf)    Given  an  operational 
engine  with  a  malfunctioning  core  plug,  *, and . access  to  the 
appropriate  tools  and  equipment;  replace  the  core  plug 
(freeze  plug)  in  accordance,  with  the  manufacturer's 
service  procedure.        "  _ 

(Solder  Minor  LeiJcs  in  Radiator)    liven  a  radiator,  with 
repairable  minor  leaks,  and  a*  *  >s  to  soldering  equipment 
and  a  service  manual;  make  the  required  solder  repairs  to 
meet  industry  standards.    All  leaks  identified  by  the 
.  instructor  must  be  recognized  and  repaired. 
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UNIT  6.0  A  COOLING  SYSTEM  MAINTENANCE  AND 

REPAIR  -  LEVEL  I  - 

TASK  6.01  •      CHECK  AND  CORRECT  COOLANT  LEVEL 

4  »  * 


PERFORMANCE. OBJECTIVE:  - 

Given  a  vehicle  and  ^necessary  supplies,  check  and  correct  the  radiator 
coolant  level  °tg.  manufacturer's  specifications. 


PERFORMANCE  ACTIONS : 

6.0101  Prepare  to  check  and  fill  coolant  level  in  radiator. 

6.0102  Allow  system  to  cool  and  pressure  to  reduce. 
6*0103       Inspect  radiator  coolant  level.    (See  Note) 

6.0104  If  level  is  low,  determine  coolant  type*  and  fill  to 
apprppr'iate  level  for  vehicle  system. 

6.0105  Inspect  radiator  cap  for  pressure  seal.  Replace 
cap,  if  necessary. 

.6.0106       Inspect  hoses,  etc.,  for  leaks^ 

PERFORMANCE  STANDARDS:  *  " 

-    Check  and  fill  coolant  level  in  radiator  of  standard  automobile 
"to  manufacturer's  specifications.  . 

SUGGESTED  INSTRUCTION  TIME:      2  Hours 

RELATED  TECHNICAL  INFORMATION: 


Coolant  types. 


I 


(NOTE:       For  Recovery  Systems,  check  expansion  tank  level  indicators. 
If  filling  is  necessary,  fill  to  appropriate  level. 
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UNIT 
TASK 


•6,0  A» 
6.02 


COOLING  SYSTEM  MAINTENANCE  AND 
REPAIR  -LEVEL  I 


INSPECT ,  ADJUST,  OR  REPLACE  FAN  BELTS 


PERFORMANCI?  OBJECTIVE: 

Given  an  automobile,  and  access  to  the  appropriate  service  manual, 
t6ols,  and  equipment;  inspect,  adjust,  or  remove .and  replace  the  fan 
belt  in  accordance  w±thx  the  'manufacturers  specif  ications. 


PERFORMANCE  ACTIONS: 

6.0201  'Inspect  fan  belt  for  wear,  fraying,  or  cracks. 
Determine  if  it  needs  to  be  removed. 

6.0202  Loosen  fastener  controlling  belt  tension  at  top  of 
alternator, 

6.0203  Slightly  loosen  alternator  mounting  bolts. 

6.0204  Using  suitable  pry,  move  alternator  in  toward  engine 
being  careful  riot*  to  damage  alternator. 

6.0205  Remove  fan  belt. 
6*0206       Install  new  fan  belt. 

6.0207"     Using  suitable  pry  bar,  move  alternator  outward 
untiX  proper  tension  is  obtained. 

6.0208  .  Tighten  fastener  controlling  belt  tension  at  top  of 

alternator. 

6.0209  Tighten  alternator  mounting  bolts. 

6.0210  Recheck  belt  tension  with  Strand  Belt  Gauge  or  other 
suitable  gauges. 


PERFORMANCE  STANDARDS : 

-    Inspect,  adjust,  or  (recommended  for  training)  replace  fan 
belt  to  manufacturer's  specifications. 

SUGGESTED  INSTRUCTION  TIME:      2  Hours 
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UNIT  6.0  A 


TASK  6.03 


COOLING  SYSTEM  MAINTENANCE  AND 
REPAIR  -  LEVEL  I 

CHECK  AND  TEST  RADIATOR  CAP 


PERFORMANCE  OBJECTIVE: 

Given  an  automobile,  determine 'if  the  radiator  pressure  cap'  meets  manu- 
facturer's specifications  by  testing  the  cap  with  a  radiator  pressure- 
tester. 


PERFORMANCE  ACTIONS: 

6.0301       Turn  radiator  cap  1/4  inch  turn  of  lift  lever. 
Remove  radiator  cap.. 


6.0302 
6.0303 


6.0304 
6.0305 
6'.  0306 

/ 

6.0307 


6.0308 
6.0309 


Wash  the  cap  in  water  or  cleaner  to  remove  dirt  and 
grease. 

(NOTE:       Compare  pressure  rating  stamped  on  cap 
with  manufacturer's  recommendations)-. 

.Connect  cap  to  one  end  of  the  tester  adapter. 

Connect  pressure  pump  to  other  end  of  adapter5. 

Pump  pressure  until  you  hear  cap  exhaust. 
(NOTE:       Pressure  cap  should  exhaust  at  specified 
pressure  (stamped  on*  cap).)  v 

If  cap  is  good,  pressure  reading  will  hold  within 

specified  range.  m 

(NOTE:       If  cap  does  not  hold  pressure,  replace 

it.) 

Replace  radiator  cap  on  radiator.  -  * 

Return  pressure  tester  and  container  to  their  proper 
storage  place. 


PERFORMANCE.  STANDARDS : 

-    Pressure  test  the  radiator  cap. 

SUGGESTED  INSTRUCTION  TIME.-     2  Hours. 


9 
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UNIT         -6.0  A  '     COOLING  SYSTEM  MAINTENANCE  AND 

REPAIR  -  LEVEL  I 

TASK  6.04  •  TEST  THE  COOLING  SYSTEM  THERMOSTAT 


PERFORMANCE  OBJECTIVE:  . 

t 

Using  a  thermostat  tester  or  other  appropriate  method  or  equipraent^\est 
the  thermostat  for  proper' operation  as  designated  by  the  manufacturer  Vs 
specificatipns.    Readings  must  be  within  5  degrees  F  of  the  instructor's 
readings. 


PERFORMANCE  ACTIONS: 

6.0401  JQrain  radiator. 

6.0402  Remove  upper  radiator  hose.  . 

6.0403  Remove* water  outlet  housing. 

6.0404  Remove . thermostat.  , 
(NOTE:       Note  direction  that  thermostat  is  facing. 

It  must  install  in  the  same  way.) 

6.0405  Check  that  thermostat  is  clean. 

6.0406  Locate  c*nd  note  temperature  rating  stamped  on  thermo- 
stat. 

V,  *  *  , 

•*  *-  J* 

6.0407  Place  thermostat  in  coutainer  of  hot  waters 

(NOTE:       Suspend  thermostat,  on  piece  of  wire  so  it 
does  not  touch  bottom  of  container. 
Suspend  therometer  in  water  also.) 

6.0408  Increase  temperature  of  water  and  ob.serve  thermostat  . 
closely.  .  ' 

6.0409  Make  note  of  temperature  at  which -thermostat  starts 
to  open.    Also  note  temperature  when  it  is  fully 
open. 

(NOTE:       Compare  temperatures  with  tt>ose  specified 
by  manufacturer  and  stamp^f  on  thermostat. 
If  figures  do  not  match,  replace  thermostat.) 

6.0410  Clear  water  outlet  housing  surface  -and  manifold 
surface. 

6.0411  "Apply  gasket  cement  to  both  surfaces. 
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UNIT  6.0  A  COOLING  SYSTEM  MAINTENANCE  AND 

REPAIR  -  LEVEL  I 

TASK  6.04  TEST  THE"  COOLING  SYSTEM  THERMOSTAT 

(Conft.) 


PERFORMANCE  ACTIONS^  (Con f  t . )  : 

6.0412  Install  thermostat. 

(NOTE:       Be  careful  to  put  it  in  right  side  up.) 

6.0413  Install  gasket  and  water  outlet  housing. 

(NOTE:       Belts,  should  be  firm;  but  not  too  tight. 
Too  much  pressure  will  break  housing 
flanges.) 

6.0414  Replace  radiator  hose  and  clamp. 

6.0415  Fill  radiator  to  (within)  one  inch  ot  filler  opening, 

6.0416  Pressure  test  system  for  leaks. 

PERFORMANCE  STANDARDS: 

-   Test  the  cooling  system  thermostat  to  determine  if  it  meets 
\  manufacturer's  specifications  and  replace  it  if  necessary. 

SUGGESTmCN^RUCTION  TIME:      6  Hours 

*N0TEi  '     Primarily!  this  is'  theory  task,  typically,  a  thermostat  is 
replaced  if  its  operation  is  questionable. 
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TIT  6.0  A  COOLING  SYSTEM  MAINTENANCE  AND 

REPAIR  -  LEVEL  I 

TASK           6.05      *                            PRESSURE  TEST.  COOLING  SYSTEM 
  /  - 

PERFORMANCE  OBJECTIVE: 

Given  a  liquid  cooled  engine,  test  .the  cooling  system  including  the. 
radiator  cap,  with  a  pressure  tester. 

PERFORMANCE  ACTIONS: 

6.0501  Remove  radiator  cap. 

6.0502  Install  radiator  tester. 

6.0503  Using  pressure  pump  provided,  apply  specified  pressure 
to  the  cooling  system. 

6.0504  While  under  pressure,  check  for  leaks  at  hoses,  ex- 
\  panoion  plugs,  water  pump-,  radiator,  and  all  cooling 

components. 

6.0505  Note  pressure  drop  on  gauge  (if  any). 

PERFORMANCE  STANDARDS:  ' 

-    Pressure  test  the  cooling  sy3£em  of  a  given  automobile  (provided 
with  leaks  in  the  cooling  system)  and  identify  all  leaks. 

SUGGESTED  INSTRUCTION  TIME:      4  Hours 
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UNIT  6.0  A 

f 

TASK  6.06 


COOLING  SYSTEM  MAINTENANCE  AND 
REPAIR  -  LEVEL  I 


INSPECT  AND  REPLACE  WATER  HOSES 


PERFORMANCE- OBJECTIVE: 

Using  the  appropriate  hand  tools,  inspect  and  replace  the  upper  and 
lower  radiator  hoses  on  an  assigned  operational  engine,  in  accordance 
with  the  manufacturer's  service  procedures. 


PERFORMANCE  ACTIONS: 

6.0601  Remoye  any  objects  that  may  be  necessary  to.  obtain 
access  to  the  radiator  hos.es-  - 

6.0602  Remove  the  upper  and  lower  radiator  hoses.  -  (If 
necessary,  cut  the  old  hoses  to  prevent  damage  to 
the  radiator  outlet.) 

6.0603  Clean  the  water  outlet  connections  to  assure  a  water 
tight  fit.  ' 

o  ,  . 

6.0604  Install  new  hoses  being  sure  they  are  properly 
located  before  tightening  the  clamps* 

6.0605  "    Fill. the  cooling  system  to  the  required  level  with 

the  proper  coolant. 

6.0606  Pressure  test  the  cooling  system  for  coolant  leaks. 

6.0607  Run  engine  to  normal  operating  temperature  and 
recheck  coolant  level. 


PERFORMANCE  STANDARDS: 

-  Inspect  and  replace  the  upper  and  lower  radiator  hoses  on  the 
vehicle  provided  by  the  instructor. 

-  There  must  be  no  leaks  on  completion,  and  hoses  must  be.  undamaged. 


SUGGESTED  INSTRUCTION  TIME:      2  Hours 
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UNIT  6.0  A  COOLING  SYSTEM  MAINTENANCE  AND 

REPAIR.-  LEVEL  I 

TASK  '6,07  CHECK.  COOLANT  FREEZING  POINT 


> PERFORMANCE  OBJECTIVE: 

Using  an  antifreeze  tester  on  a  liquid  cooled  engine  at  operating 
*  temperature,  record  the  .freezing  point  of  the  cooling  soluticm  with  5 
degrees  F  of  the  instructor's  reading; 


PERFORMANCE  ACTIONS:  ' 

.  6*0701       Check  that  coolant  level  is  correct. 

6.0702  Insert  antifreeze  tester  into  cooling  system  (radia- 
tor cap  opening) . 

6.0703  Determine  coolant  temperature  factor  meets  manufac- 
turer's recommendations. 

PERFORMANCE  STANDARDS: 

-  Using  manufacturer's  recommendations,  determine  the  degree  of 
antifreeze  protection  to  (within)  5  degrees  F  of  the  instruc- 
tor's reading. 

SUGGESTED  INSTRUCTION  TIME:      1  Hour 
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COOLANT  SYSTEM  MAINTENANCE -AND.  \ 
REPAIR  -  LEVEL  I  .  , 

CHECK*  OVERFLOW  TANK  r ... 

•  . 

PERFORMANCE  OBJECTIVE: 

On  a  given  automobile  eqtECpped  with  an  overflow  tank,  check  the  tank  for 
proper  operation  and  mounting  as  described  in  the  factory  manual.  All 
malfunctions  must  be  noted  and  must  agree  with  the  findings  of  the  / 
instructor. 


UNIT  6.0  A 

TASK  6.08 


PERFORMANCE  ACTIONS: 


6.0801  Visually  inspect  the  overflow  tank,  hoses,  and 
connections  for  condition  and  installation 

6.0802  Pressure  test  the  cooling  system  and  radiator  cap, 
if  applicable. 

6.0803  Determine  if  the  coolant  level  is  correct  in  the 
radiator  and  overflow  tank.  . 

6.0804  Run  engine  to  normal  operating  temperature. 

6.0805  Stop  engine  and  allow  ample  time  for  the  cooling 
system  to  reach  ambient  temperature. 

6.0806  Check  operation  of  overflow  tank  system. 


PERFORMANCE  STANDARDS: 

-    Check  the, overflow  tank  on  a  given  vehicle  and  identify  any 
malfunctions. 

r    -    The  task  must  be  performed  in  a  time  considered  reasonable 

(+/-  1/2  hour)  by  the  instructor  and  findings  must  agree  with 
those  of  the  instructor. 


SUGGESTED  INSTRUCTION  TIME:   -  1  Hour 
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.UNIT  6.0  A  COOLANT  SYSTEM  MAINTENANCE  AND 

REPAIR  -  LEVEL  I 

-  1 

TASK  6*09  '      REMOVE  AND  INSTALL  RADIATORS 


PERFORMANCE  OBJECTIVE:  : 

Given    n  automobile,  access  to  appropriate  tools,  equipment,  and  service 
manual;  remove  and  replace  the  radiator  in  accordance  with  the  manu- 
facturer's service  procedure    Upon  completion,  the  radiator  and  its 
connecting  components  will  not  leak* 

PERFORMANCE  ACTIONS: 

6.0901  Drain  cooling  system.  * 

6.0902  Remove  any  component  which  may  prevent  access  to 
radiator  and  hoses. 

6.0903  Disconnect  upper  hose  from  radiator  only. 

6.0904  Disconnect  lower  hose  from  radiator  only. 

6.0905  Disconnect  transmission  cooling  lines  from  radiator, 
if  applicable, 

6.0906  Remove  cooling  -shroud,  if  applicable. 

6.0907  Remove  radiator  mounting  bolts. 

6.0908  Remove  radiator. 

6.0909  Install  radiator  provided  and  repeat  steps  2-8  in 
reverse  order 

6.0910  After  filling  cooling  system,  bring  it  to  normal  ' 
operating  temperature,  pressure  test  system,  checking 
for  leaks  and  proper  coolant  level," 


PERFORMANCE  STANDARDS:  A  m 

-  Provided  an  automobile  needing  radiator  replacement,  remove  1 
the  old  radiator  and  replace  it  with  a  new  one. 

-  There  should  be  no  leaks  upon  completion  of  the  task. 

-  The  manufacturer's  specifications  should  be  met. 


SUGGESTED  INSTRUCTION  TIME:      8  Hours 
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UNIT  6.0  A  •  COOLANT  .SYSTEM  MAINTENANCE  AND 

REPAIR  V  LEVEL  I 

TASK  -6.10    -  '    CHEMICALLY  CLEAN  AND*  FLUSH  COOLING 

SYSTEM  \ 


PERFORMANCE  OBJECTIVE:  V  .  . 

Given  a  liquid  cooled  engine  in  operating  condition,  and  access  to  the 
appropriate  tools  and  equipment  and  a  chemical  cleaner;  chemical  clean 
and  flush  the  cooling  system  following  the  manufacturer's  procedures. 


PERFORMANCE  ACTIONS: 

6.1001       Review  chemical  product  instructions. 

6. 1Q02       Following  these  instructions,  chemically  clean  the 
cooling  system. 

* 

6.1003  Refer  to  the  vehicle  manufacturer's  service  pro- 
cedures for  flushing  the  cooling  system. 

6.1004  Flush  the  complete  cooling  system. 

6.1005  Reinstall  hose  and  thermostat  as  required  after 
flusing  and  check  all  connections. 

6.1006  Fill  the  system  with  the  proper  coolant  to  the 
required  level. 

6.1007  Pressure  test  the  cooling  system  to  be  assured  that 
there  are  no  leaks. 

6.1008  Run  engine  to  operating  temperature"  and  recheck  the 
coolant  level. 


PERFORMANCE  STANDARDS:  \ 

\ 

-  Provided  ah  automobile  whose  cooling  system  requires  cleaning, 
chemical  clean  and  flush  the  cooling  system. 

-  Meet . the  manufacturers !s  specifications. 

-  Observe  proper  safety  precautions. 

-  Accomplish  the  task  in  a  time  considered  reasonable  by  the 
instructor. 


SUGGESTED  INSTRUCTION  TIME:      8  Hours 
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UNIT 


6.0  A 


COOLANT  SYSTEM  MAINTENANCE  AND 
REPAIR  -  -LEVEL  I 


TASK 


6.11  (Optional) 


PERFORM  CHEMICAL  TEST  ON 
COOLANT  SYSTEM 


PERFORMANCE  OBJECTIVE: 

Using  a  chemical  tester,*  perfojrm  a  cylinder,  leakage  test  on  the  cooling 
system  of  a  given  vehicle,  following  the  manufacturer !s  prescribed 
procedure.    All  leaks  identified  by  thfe  instructor  must\be  recognized. 
The  task  should  be  accomplished  within  h  hour. 


PERFORMANCE  ACTIONS:  . 


6.1101  Refer  to  the  test  procedures  outlined  by  the  chemical 
test  manufacturer.  i 

.  (CAUTION:  Adjust  the  coolant  level,  if  necessary,  to 
be  assured  that  no  liquid  can  be  drawn 
into  .the  tester.) 

6.1102  Test  system  for  cylinder  leakage  following  the 
procedure  outlined,  with  engine  operating  cold,  and 
again  at  normal  operating  temperature. 


PERFORMANCE  STANDARDS: 

-  Perform  a  chemical  test  on  the  cooling  system  of  an  automobile 
provided  by  the  instructor  and  identify  any  leaks  found. 

-  The  task  should  be  performed  within  h  hour. 

-  Follow  chemical  tester  manufacturer's  instructions. 


SUGGESTED  INSTRUCTION  TIME:      1  Hour 


RELATED  TECHNICAL  INFORMATION: 

-  For  aluminum  radiator,  use  a  cleaner  harmless  to  aluminum. 

-  Fill  system. with  50,  percent  antifreeze  (recommended)  and  50 
percent  clean,  soft  water.    Run  to  normal  temperature  and  fill 
again,  if  needed. 

*N0TE:    Task  requires  chemical  tester. 
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HMii"    '      6.0  A     '  COOI^ilT  SYSTEM  MAINTENANCE.  .AND 

;"  .  repair  -  level  i 

task       6*12  Replace  water  pump 


PERFORMANCE  OBJECTIVE: 


0 


Given  a  liquid  cooled  engine,  and  access  to  necessary  toolc9,  equipment, 
and  service  manual;  replace  the  water  pump  in  accordance  with  the  manu- 
facturer^ specifications*    Upon  completing  the  installation,  the  pump 
will  function  as  specified  without  leaks  or  stoppage* 

»  * 

PERFORMANCE  ACTIONS: 

6.1201  Drain  cooling  system. 

6.1202  Remove  any  components  which  may  prevent  access  to 
water  pump. 

6.1203  Disconnect  lower  radiator  hose  at  water  pump. 

6.1204  Remove  fan  assembly  and  fan  pully. 

6.1205  Disconnect  water  pump 'bypass  hose  from  water  pump, 
if  so  equipped. 

•6.1206       Remove  water  pump. 

6.1207  Clean  block  surfaces  of  all  old  gasket  material. 

6.1208  Install  water  pump  provided  using  new  gasket  and 
proceed  with  steps  2-6  in  reverse  order. 

6.1209  After  cooling  system  has.  been  filled,  pressure  test 
system  bringing  it  up  to  normal  operating  temperature 
and  inspect  it  for  leaks  and  proper  coolant  level. 

PERFORMANCE  STANDARDS: 

-  Replace  the  water  pump  on  an  automobile  provided  by  the.instruc 
tor. 

-  Meet  manufacturer's  specifications, 

-  There  must  be  no  leaks  upon  completion  of  the  job. 

SUGGESTED  INSTRUCTION  TIME:      16  Hours 
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UNIT  6.0,- A 


COOLANT  SYSTEM  MAINTENANCE  AND 
REPAIR  -  LEVEL  I 


TASK       .   6.13  '  REPLACE  VARIABLE  SPEED  FAN 


PERFORMANCE  OBJECTIVE: 

Given  access  to  necessary  tools,  equipment,  and  service  manual;  replace 
the  variable  speed  fan  on  an  assigned  vehicle,  in  accordance  with  the 
manufacturer  * s  procedures . 


PERFORMANCE  ACTIONS: 

* 

6.1301  Remove  any  objects  that  may  prevent  access  to  fan 
assembly.     ^    ^  os***^— 

6.1302  Loosen  alternator  tension  bolt  to  take  tension  off 
the  fan  belt.  v  g 

6.1303  Remove  fan  assembly,  mounting  bolts  and  remove  fan 
assembly.    .  . 

6.1304  Install  fan  assembly  provided  reversing  the  order  of 
steps  1-3. 

6.1305  Perform  operational  check  of  new  fan. 

PERFORMANCE  STANDARDS: 

-  Replace  the  variable  speed  fan  on  an  automobile  provided  by 
the  instructor, 

-  Meet  manufacturers  specifications. 


SUGGESTED  INSTRUCTION  TIME:      4  Hours 
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UNIT  6.0  A  COOLANT  SYSTEM  MAINTENANCE  AND 

REPAIR  -  LEVEL  I. 

TASK  6.14  REPLACE  CORE  (PREEZE)  PLUGS 


PERFORMANCE  OBJECTIVE:  • 

Given  an  operational  engine  with  a  malfunctioning  core  plug,  and  access 
to  the  appropriate*  tool*  and  equipment;  replaca  the  core  plug  (freeze 
plug)  in  accordance  with  the  manufacturer's  service  procedure. 

PERFORMANCE  ACTIONS:  . 

6.1401  Determine  which  core  plug  is  in  need  of -  replacement. 

6.1402  If  a  visual  check  indicates  the  need  to  remove  other 
parts  to  obtain  access  to  the  care  plug,  refer  to 
the  vehicle  manufacturer's  service  manual  for 
removal  procedures. 

6* 1403       Using  the  appropriate  tool,  remove  the  core  plug. 

6.1404  Clean  in  and  around  the  core  plug  hole. 

6.1405  Usifig  the  proper  topi,  install  ,the  core  plug. 

6.1406  Fill  the  cooling  system  to  the  required  level  *  Xh 
the  proper  coolant. 

"~6.1407       Pressure  test  the  system  for  leaks. 

6.1408       RunJthe  engine  to  ^normal  operating  temperature  and 
lecheck  the  coolant  level. 

PERFORMANCE  STANDARDS: 

-  Replace  the  malfunctioning  core  plug  on  an  engine  provided  by 
the  instructor. 

-  Follow  proper  procedures  for  checking  leaks  and  detect  leaks 
if  present.  c 

,  -    Follow  manufacturer's  specifications.  . 

SUGGESTED  INSTRUCTION  TIME:      6  Hours  minimum  (Task  tim$  depends  on 

location  of  core  plug.) 
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TASK  LIS  -  nags. 
AUTOMOTIVE  ^CHANICS 


UNIT/ TASK-  DESCRIPTION  • 

Unit  6.0  B         AUTOMOBILE  HEATER  MAINTENANCE  AND  REPAIR' 

6.01  (Reverse  Flush  Cooling  System)  Given  an  automobile  with 
operable  or  malfunctioning  heating  system,  backflush  the 
cooling- system  following  manufacturer's  instructions. 

i 

6.02  (Replace  Defroster  Hose)    Given  an  operational  heating  system 
with  a  defective  defroster  hose,  replace,  the  defroster  hose  in 
accordance  with  the  manufacturers  -service  procedure,  making 
sure  there  are  no  leaks  when  the  hose  is  replaced^ 

6.03  (Replace  Heater  Control  Units)    Given  an  operational  auto- 
mobile heating  system,  the  necessary  tools,  equipment,  and 
service  manual;  replace  the  heater  control  unit.    Upon  com-  6 
pletion,  the  heater  control  will  operate  to  the  manufacturers 
specifications 

6.04  (Remove  and  Replace  Water  Heater  Core)    Given  access  to  re- 
quired tools  and  service  ma'nual,  and  operational  heating 
system  with  blocked  core;  remove  and  replace  the  heater  core 
according  to  manufacturer's  service  procedures.    When  com- 
pleted, there  must  be  no  leaks  or  damage  in  the  heatiar. 

6.05  (Diagnose  Heating  System  Malfunctions)    Given~an  automobile, 
with  known  malfunctions  in  the  heating  system  and  access  to 
the  required  tools  and  .equipment,  performance  test  the  heating 
system  and  identify  the  malf unctions.    All  malfunctions  identi- 
fied, by  the  instructor  must  be  recognized. 


\ 
i 

i 

i 


o 
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UNIT  6.0  B  .AUTOMOBILE  HEATER  MAINTENANCE  AND 

REPAIR 

TASK  6.01    *  *  REVERSE  FLUSH  COOLING  SYSTEM 


4 


PERFORMANCE  OBJECTIVE: 

Given  an  automobile  with  operable  or  malfunctioning  heating-* system* 
backflush  the  cooling  system  following  manufacturer's  instructions. 

(NOTE:       Some  heater  systems  cannot  be  reverse  flushed.    Check  manufac- 
turer's recommendations.) 


PERFORMANCE' ACTIONS:  X 

6.0101  Remove  all  thermostats  from  engine  block, 

(Note:       Some  cars-jrequire  removal  of  water  pump  as 
pressure. flushing  may  damage  seal.). 

6.0102  Attach  flushing  attachments  (gun)  to- block  top  water 
outlet. 

6.0103  Attach  lead  away  hose  to  bottom  outlet,  if  applicable. 

6.0104  Reverse  flush  system.  ' 

6.0105  After  flushing,  attach  all  hoses  securely.  Replace 
any  component  removed.    Fill  system  with  water  and 
antifreeze  as  needed.  < 

PERFORMANCE  STANDARDS : 

-    On  a  given  automobile,  reverse  flush  the  cooling  system.  , 
(NOTE:       Some  heater  systems  cannot  be  reverse  flushed. 
Check  manufacturer's  recommendations.) 

SUGGESTED  INSTRUCTION  TIME:      6  Hours 


9 
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UNIT 


6.0.B  . 


TASK  6.02- 


AUTOMOTIVE  HEATER  MAINTENANCE  AND 
-REPAIR  :   .     «  .  '■ 

REPLACE  DEFROSTER  HOS/E 


PERFORMANCE  OBJECTIVE: 


Given  an  operational  heating  system  with  a  defective  defroster  hose, 
replace"  the  defroster  hose  in  accordance  with  the  manufacturer's  service 
procedure,  making  sure  there  are  no  leaks  when  the  hose  is  replaced. 


PERFORMANCE  ACTIONS:  -  > 

6.0201       Locate  defective  defroster  hose. 

Remove  retaining  clamps  from  defective  hose. 
Remove  .hose  trom  fittings. 


6.0202 
6.0203 
6/0204 


Replace  new  hose  'over  fittings  and  connect  and  clamp 
with  retaining  clamps."      *         '5  .  _ 


•6 i 0205       Turn  defrost  on  and  check  for  leaks  around  hose. 


PERFORMANCE  STANDARDS  3 


On  a  givettAautomdbile  with  a  defective- defroster  hose,  idenHfy 
the  defective  hose  and  replace  *  it  so  the  system  works  correct!^ 
with  no  leaks.  .  •  •  * 


SUGGESTED  INSTRUCTION  TIME:      6  Hours 


9 
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UNIT  6..0  B  AUTOMOTIVE  HEATER  MAINTENANCE  AND 

-  ~  REPAIR  ~~J        '  ^ 


TAStf,         6*03  REPLACE  HEATER  CONTROL  UNIT' 


PERFORMANCE  OBJECTIVE: 

Give>n  an  operational  automobile  heating  system,  the^necessary  tools, 
equipment,  and  service  manual;  replace  the  heater  control .unit .  Upon 
completion,  the  heater  cdntrol  will  operate  to  the  manufacturer's  speci- 
fications. 


PERFORMANCE  ACTIONS: 


i 


6.0301     '  Remove  fasteners  holding  the  control  unit. to  the 
d^sh.  ° 

,6.0302       pill  the  control  .unit  out:  of  the  dash  (from  rear  or 
as  appropriate), 

1  6.0303       Remove,  control  cable^,  one  at  a  time,  and  attach 

them  to  new  control  units. 

6^0304       pllt  new  unit  back*into  prpper^EPsition  under  dash, 
and  attach  with  proper  fasteners". 

6.0305       Conduct  operational  check  of  control  unit  for  proper 
-.functioning  of  all*  controls  in  all  positions. 

■  .  .  -  ■  -\  '    ■  ■ 

PERFORMANCE  STANDARDS:  \ 

-  On  a  given  automobile  with  a  defective  part  and  replace  it  » 
with  a  new  one.  ^ 

-  The  f  inished 'job  \must  meet  the  standards  outlined  in  the 
manufacturer's  seVvice  manual  or  as  outlined  by  the  instructor 

\ 

SUGGESTED  INSTRUCTION  TIME:  J  4  Hours  (minimum) 

\         -  ' 

\ 

\ 
\ 

\ 
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UNIT       •  6.0  B  AUTOMOTIVE  HEATER  MAINTENANCE  AND 

REPAIR 

TASK  6.04  REMOVE  AND  REPLACE  WATER  HEATER  CORE 


PERFORMANCE  OBJECTIVE: 

Given  access  ta  required  tools  and  service  manual,  and  operational 
heating  system. with  blocked  core;-  remove  and  replace  the  heater  core 
according  to  manufacturer's  service  procedures.    When  completed,  there 
must  be  ho  leaks  or  damage  in  the  heater. 


PERFORMANCE  ACTIONS: 

6.04Q1       Drain  radiator  as.  appropriate. 

6.0402  Remove  heater  hoses  at  heater. 

6.0403  Remove  cable  and  electrical  connectors  from  heater 
as  necessary. 

6.0404  Remove  retaining  fasteners  holding  heater  assemble 
according  to  manufacturer's  service  manual. 

6.0405  Pull  heater  assembly  or  core  from  vehicle  from 
driver's  side  according  to,- manufacturer fs  service 
manual. 

6.0406  Replace  heater  core,  .reversing  the  removal  steps  or 
following  manufacturer's  service  manual. 


PERFORMANCE  STANDARDS: 

~   On  a  given  automobile  with  allocked  heater  core,  remove  the 
old  heater  core  and  install  a  new  one  according  the  the  manu- 
facturer's specifications  and  so  that  there  will  be  no  leaks 
or  damage  in  the  heater. 


SUGGESTED  INSTRUCTION  TIME:      12  Hours 
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TASK  6.05 


PERFORMANCE  OBJECTIVE:  v  • 

Given  an  automobile  with  known  malfunctions  in  the  heating  system  and 
access  to  the  required  tools  and  equipment,  performance  test  the  heating 
system  and  identify  the  malfunctions.    All  malfunctions  identified  by 
the  instructor  must  be  recognized. 


PERFORMANCE  ACTIONS: 


6.0501 


'Start  vehicle  and  allow  it  to  reach  normal  operating 
temperature. 


6.0502 


Turn  on  blowers  and  operation  and  volume. 


6.0503 


Adjust  temperature  selector  and  check  operation  of 
different  functions.     (Check  door  operation.) 


6.0504 


Check*  temperature  of  heater  output  in  closed  and 
wide  open  positions. 


6.0505 


Check  heater  control  valve  for  operation. 


S.0506 


Check  heater  hoses  (coolant)  and  ducting  for  cracks, 
leaks,  and  fastenings. 


PERFORMANCE  STANDARDS: 


Oh  a  given  automobile  with  heating  system  pt     \ems,  inspect  the 
heating  system  and  diagnose  the  malfunction (s) .    The  problems 
identified  must  agree  with  the  instructor's  findings. 


SUGGESTED  INSTRUCTION  TIME: 


3  Hours 
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TASK  LISTINGS.  .  . 

AUTOMOTIVE  MECHANICS, 

•  DESCRIPTION  ■  .  * 

AUTOMOTIVE  AIR  CONDITIONER  MAINTENANCE  AND  REPAIR 

(Check  Air  Conditioner  for  Satisfactory  Operation)  Given 
an  automobile  air  conditioning  system,  manufacturer's 
manual-arid. necessary  tools,  equipment,  and  materials  and 
helper  if  required;  check  the  air  conditioner  for  satisfac- 
tory operation. 

(Discharge, Air  Conditioning  System)    Oh  a  given  auto- 
mobile, air  conditioning  system,  using- the  tools  and 
equipment  necessary;  discharge  the  AC  system. 

(Replace  Air  Conditioner  Fan  Motor)    Given  the  necessary 
tools,  equipment,  parts,  and  service  manual  and  an  auto 
air  conditioning  (or  heater) system  needing  a  fan  motor  . 
replaced;  replace  the  fan  motor  according  to  the  manu- 
facturer's service  procedures  so  that  the  motor  operates 
correctly  at  all  speeds  with  no  rattles. 

(Replace  Drier  in  AC  System)    Given  a  service  manual  for 
an  automobile  with  faulty  AC  dri^r;  the  necessary  tools 
and  equipment;  replace  the  air  conditioning  receiver 
drier  (dehydrator)  on  the  vehicle  in  accordance  with  the 
manufacturer's  specifications..  When  completed,  there 
will  be  no  air* bubbles  in  the  viewing  glass. 

(Replace  Extension  Valve  in  AC  Unit)    Given  required 
tools,  equipment,  service;  manual,  ajid  an  operational  AC 
unit  needing  servicing;  replace  the  expansion  valve  on 
the  unit  according  to  the  manufacturer's  service  procedure 
The  replaced  unit  must  not  leak  and  must  function  properly 

(Replace  Compressor  Seais)  '  Given  necessary  tools  and 
equipment,  service  manual  and  parts  and  a  AC  system 
needing  the  compressor  shaft  seal  and  0-rings  on  the 
compressor  replaced,  replace  the  compressor  seals.    Work  * 
must  be  done  in  accordance  with  manufacturer's  specif i-  . 
cations  and  there  must  be  no  leaks  around  the  seals. 

(Replace  Condenser  Assembly  in  Air  Conditioning  Unit) 
Given  necessary -tools,  equipment,  service  manual,  and  re- 
placement condenser  assembly;  replace  the  AC  condenser 
assemble  on  a  given  automobile  in  accordance  with  manu- 
facturer's specifications.    When  completed,  there  will  be 
no  leaks  in  the  condenser  *  and 'it' will  not  touch  the 
radiator. 
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(Replace-  POA  Valve)    Given  a  vehicle  with  a  malfunctioning 
POA  control  iralye,  and  access  to  a  service  manual  and  the 
necessary  tools  and  equipment;  replace  the  POA  valve  • 
according  to  manufacturer's  specifications.  . 

(Replace  Air  Conditioner  Compressor)    Given  access  to  re-* 
quired  tools,  equipment,  service  manual,  a  replacement 
air  conditioner  compressor,  and  an  automobile  AC  system, 
with  a  bad  .compressor;  replace  the  air  conditioner  compressor 
on  a  given  automobile  according  to  manufacturer's  service 
manual* 

(Pressure  Test  and  Leak  Test  AC  System)    Given  access  to 
necessary  tools,  equipment,  and  service  manual,  install  a 
manifold  gauge  set  on  assigned  air  conditioning  unit  and 
compare  the  pressure  readings  to  the  manufacturer's 
specifications . 

Given  a  leak -detector,  necessary  tools,  equipment,  and 
service  manual,  test  for  refrigerant  leaks  on- an  assigned 
air  conditioning  unit  in  accordance  wih  manufacturer's 
specifications. 

(Diagnose  Air  Conditioning  Malfuncations)    Given  an  air 
conditioning  system  with  known  malfunctions,  a  service 
manual,  and  the  necessary  tools  and  equipment;  identify 
the  malfunctions  that  exist  in  the  unit*    All  malfunctions 
known  by  the  instructor  must  be  identified •    Time  limit 
is  one  hour. 

(Repair  AC  Electrical  Circuits)    Given  the  necessary 
tools  and  equipment,  service  manual,  and  a  malfunctioning 
AC  uhit  electrial  system;  repair  the  circuit  according  to 
the  manufacturer's  specifications. 

(Repair  Vacuum  Circuits)    Given  access  to  necessary 
Qpols,  equipment,,  service  manual,  and  a  malfunctioning 
automotive  air  conditioning  vacuum  circuit;  repair  the 
vacuum  circuit  in  accordance  with  the  manufacturer's 
specifications.    The  repaired  system  should  function 
properly  and  have  no  leaks. 

(Inspect  and  Recharge  Air  Conditioning  System  With  Refri- 
gerant) Given  an  automobile  with  air  conditioning  system 
needing  refrigerant  system  recharging,  appropriate  service 
manual,  required  tools  and  equipment;  charge  an" evalcua ted 
air  conditioning  system  with  refrigerant  according  to 
manufacturer's  specifications.    When  completed,  there 
will  be  no  bubbles  in  the  drier  viewing  window., 

(Evacuate  AC  System)    Given  an  automobile  with  air  conditioner, 
appropriate  tools,  equipment  and  service  manual;  evacuate 
the  air  condition  system  in  accordance  with  manufacturer's 
specifications  and  procedures.    When  completed,  there 
will  be  no  coolant  remaining  in  the  AC  system. 
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UNIT  6.0  C  l  AUTOMOBILE  AIR  CONDITIONER 

S  MAINTENANCE  AND  REPAIR 

TASK  6.01  CHECK  AIR  CONDITIONER  FOR 

SATISFACTORY  OPERATION 


PERFORMANCE  OBJECTIVE: 

.Given  an  automobile  air  conditioning  system,  manufacturer's  manual  and 
necessary  tools,  equipment,  and  materials  and  helper  if  required;  ch.eck 
the  air  conditioner  for  satisfactory  operation., 


PERFORMANCE  ACTIONS: 

6.0101  Operate  the  system  to  check  if  system  is  operating 
correctly. 

6.0102  If  malfunctioning  is  suspected,  check  drive  belt 
condition  and  tension. 

6.0103  Check  compressor  magnetic  clutch  operation. 

6.0104  Check  sight  glass,  if  equipped. 

6.0105  Check  system  lines  and  connections. 

-  -    6.0106       Check  air  flow  system. 

6.0107       Follow  manufacturer's  diagnosis  chart  for  further 
system  checks. 

PERFORMANCE  STANDARDS: 

-  On  a  given  automotive  air  conditioner,  follow  manufacturers 
diagnosis  chart  to  determine  if  system  is  operating  satis- 
factorily. 

-  Findings  must  agree  100  percent  with  instructor's  diagnosis. 
SUGGESTED  INSTRUCTION  TIME:      2  Hours 
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UNIT 
TASK 


6.0  C 
6.02 


AUTOMOBILE  AIR  CONDITIONER 
MAINTENANCE  AND  REPAIR 


DISCHARGE  AIR  CONDITIONING  SYSTEM 


PERFORMANCE  OBJECTIVE: 


On  a  given  automobile  air  conditioning  system,  using  the  tools  and 
equipment  necessary;  discharge  the  AC  system. 


PERFORMANCE  ACTIONS: 

6.0201  Check  system  for  leaks  before  discharging. 

6.0202  Determine  if  system: 

a.  Equipped  with  hand  operated  service  valves 

b.  Equipped  with  Schrader  valve  service  fittings 

6.0203  a.      Discharging  hand  valve  system: 

1.  Connect  gauge  set. 

2.  Open  manifold  high-pressure  valve,  keep 
low-pressure  valve  closed. 

3.  Crack  the  service  discharge  valve  allowing 
refrigerant  to  slowly  escape  (thru  exhaust 
system) •* 

b.      Discharging  Schrader  Valve  Service  Fittings: 

1.  Connect .gauge  set  with  both  valves  closed. 

2.  Ctack  manifold  high-pressure  gauge  valve 
allowing  refrigerant  to  slowly  escape 
(thru  exhaust  out let... not  in  service 
area) .* 

3.  When  high-pressure  gauge  reads  less  than 
100  psi,  crack  low-pressure  gauge  valve 
until 'all  pressure  is  removed. 


PERFORMANCE  STANDARDS : 

-    On  a  given  AC  system,  discharge  the  system  of  refrigerant, 
being  careful  not  to  remove  any  oil  during  the  process. 


SUGGESTED  INSTRUCTION  TIME:      2  Hours 

(CAUTION:  Fast  discharging  may  draw  oil  from  system.) 
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UNIT  6,0  C  AUTOMOTIVE  AIR  CONDITIONER 

MAINTENANCE  AND  REPAIR 

TASK  6.03  (Optional)  REPLACE  FaN  MOTOR 


PERFORMANCE  OBJECTIVE: 

Given  the  necessary  tools,  equipment,  parts,  and  service  manual  and  an 
auto  air  conditioning  (or  heating)  system  needing  a  fan  motor  replaced; 
replace  the  fan  motor  according  to  the  manufacturer's  service  procedures 
so  that  the  motor  operates  correctly  at  all  speeds  with  no  rattles. 


PERFORMANCE  ACTIONS: 

6.0301  Disconnect  power  to  unit. 

6.0302  Disconnect  bolting  around  cable. 

6.0303  Disconnect  blower  motor  wires. 

6.0304  Remove  attaching  screws, 

6.0305  Remove  blower  motor  and  fan  assembly. 

6.0306  Remove  fan. 

6.0307  '  Replace  motor. 

6.0308  Using  the  reverse  steps',  install  the  replacement 
motor, 

PERFORMANCE  STANDARDS: 

-    Replace  the  air  conditioning  fan  motor  in  a  given  vehicle 
following  the  manufacturer's  specifications. 

SUGGESTED  INSTRUCTION  TIME:      10  Hours* 

^Depends  on  type  vehicle  installation. 
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UNIT 


6.0  C 


AUTOMOBILE  AIR  CONDITIONER 
MAINTENANCE  AND  REPAIR 


TASK 


6.04 


REPLACE  DRIER  IN  AC  SYSTEM 


PERFORMANCE  OBJECTIVE: 

Given  a  service  manual  for  an  automobile  with  a  faulty  AC  drier,  the 
necessary  tools  aijd  equipment;  replace  the  air  conditioning  receiver 
drier  (dehydrator)  on  the  vehicle  in  accordance  with  the  manufacturer's 
specifications.    When  completed,  there  will  be  no  air  bubbles  in  the 
viewing  glass. 

PERFORMANCE  ACTIONS: 


6.0401  Install  manifold  gauge  set. 

6.0402  Release  refrigerant  charge  slowly. 

6.0403  Disconnect  high  and  low  pressu?;e  coolant  lines. 

6.0404  Move  condenser  to  allow  access  to  drier. 

6.0405  Replace  drier. 

6.0406  Reconnect  system  in  reverse  order. 

6.0407  Perform  operational  check  for  leaks  and  proper 


Replace  AC  receiver  drier  (dehydrator)  on  given  vehicle. 
Replaced  unit  must  not  leak  and  must  perform  satisfactorily. 


operation. 


PERFORMANCE  STANDARDS: 


SUGGESTED  INSTRUCTION  TIME: 


6  Hours 
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UNIT 
TASK 


6,0  C 
6.05 


AUTOMOBILE  AIR  CONDITIONER 
MAINTENANCE  AND  REPAIR 


REPLACE  EXPANSION  VALVE  IN  AC  UNIT 


PERFORMANCE  OBJECTIVE: 

Given  required  tools,  equipment,  service  manual,  and  an  operational  AC 
unit  needing  servicing;  replace  the  expansion  valve  on  the  unit  accord- 
ing to  the  manufacturer's  service  procedure.    The  replaced  unit  must  not 
leak  and  must  function  properly. 


PERFORMANCE  ACTIONS: 

6.0501  Install  manifold  gauge  set. 

6.0502  Release  refrigerant  charge  slowly  (not  in  service 
area) • 

6.0503  Disconnect  equalizer  line  and  expansion  valve. 

6.0504  Pull  out  sensing  tube  carefully  from  suction  line 
well. 

6.0505  Remove  rubber  seal  from  sending  tube. 

6.0506  Replace  expansion  valve  and  reassemble  unit  reverse 
order. 

6.0507  Perform  operating  test  for  leaks  and  proper  functioning 
of  unit. 


PERFORMANCE  STANDARDS: 

-  Replace  expansion  valve  in  AC  unit  provided  by  the  instructor. 

-  The  replaced  unit  must  function  properly  with  no  leaks. 


SUGGESTED  INSTRUCTION  TIME:      6  Hours 
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UNIT  6.0  C  AUTOMOTIVE  AIR  CONDITIONER 

*    MAINTENANCE  AND  REPAIR 

TASK  6.06  (Optional)  REPLACE  COMPRESSOR  SEALS 


PERFORMANCE  OBJECTIVE: 

Given  necessary'  tools  and  equipment,  service  manual  and  parts  and  a  AC 
system  needirig  the  compressor  shaft  seal  and  0-rings  on  the  compressor 
replaced,  replace  the  compressor  seals.    Work,  must  be  done  in  accordance 
with  manufacturer's  specifications  and  there  must  be  no  leaks  around  the 
seals • 


PERFORMANCE  ACTIONS: 

6.0601  Install  manifold  gauge  set. 

6.0602  Release  refrigerant  charge  slowly. 

6.0603  Following  manufacturer's  shop  manual,  remove: 


a. 

Clutch  lock  nut. 

b. 

Clutch  driven  plate. 

c. 

Seal  seat  retainer  ring. 

d. 

Seal  seat. 

e. 

Shaft  seal. 

f. 

"0"  ring. 

g- 

Then,  reinstall  by  reversing  the  process  and 

being  sure  the  compressor  neck  is  thoroughly 

clean. 

i 


PERFORMANCE  STANDARDS: 

-  Install  the  compressor  shaft  seal  and  M0"  rings  on  a  given 
auto  AC  system  requiring  new  seals. 

-  Work  must  be  done  to  the  manufacturer's  specifications  and 
there  should  be  no  leaks  around  the  compressor  seals. 

/ 

SUGGESTED  INSTRUCTION  TIME:      6  Hours 

t 

/ 
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.'AUTOMOBILE  AIR  CONDITIONER  / 
MAINTENANCE  AND  REPAIR 

REPLACE  CONDENSER  ASSEMBLY  IN 
AIR  CONDITIONING  UNIT  . 

t 

 .  [  '  /   

7 

PERFORMANCE  OBJECTIVE  i  ' 

Given  necessary  tools,  equipment,  service  manual,  and  replacement  con- 
denser assembly;  replace  the  AC  condenser  assembly  on  a  given  automobile 
in  accordance  with  manufacturer^  specifications.    When  completed,  there 
will  be  no  leaks  in  the  condenser,  and  it  will  not  touch  the  radiator. 


UNIT  6.0  C 

y 

TASK  6.07 


PERFORMANCE  ACTIONS: 

6*0701       Install  manifold  gauge  set. 

6.0702  Slowly  release  refrigerant  charge. 

6.0703  Remove  receiver  drier  if  attached. 

6.0704  Remove  condenser  bolts  and  condenser  from  vehicle. 

6.0705  Reverse  the  procedure  to  reinstall  the  condenser  or 
a  new  condenser  assembly. 


PERFORMANCE  STANDARDS: 


Replace  the  condenser  assembly  in  a  given  automobile  air 
conditioning  system. 


SUGGESTED  INSTRUCTION  TIME:      6  Hours 


/ 
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UNIT  • 


6.0  C 


AUTOMOBILE"  AIR  CONDITIONER 
MAINTENANCE  AND  REPAIR 


TASK 


6.08 


REPLACE  POA  VALVE  IN  AC  UNIT 


PERFORMANCE  OBJECTIVE: 

Given  a  vehicle  with  a  Tifll  fiinrtln^ng^JMA^xal.^^ 

•manual  and  the  necessary  tools  and -equipment;  replace  the  POA  valve 
according  to  manufacturer's  specif ications • 

PERFORMANCE  ACTIONS : 


6.0801 

Install  manifold  gauge  set. 

6.0802  ' 

Release  refrigerant  charge  slowly. 

6.0803 

Remove  POA  valve. 

6.0804 

Reinstall  POA  valve. 

6.0805 

.  Recharge  system  with  refrigerant. 

6.0806 

Perform  operational  test  and  check  for  leaks  and 

On  a  given  vehicle  with  a  malfunctioning  POA  valve;  replace 
the  POA  valve  so  the  unit  functions  properly  with  no  leaks. 


proper  functioning. 


PERFORMANCE  STANDARDS: 


SUGGESTED  INSTRUCTION  TIME: 


6  Hours 
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UNIT  6.0  .C  '     •  AUTOMOBILE  AIR  CONDITIONER 

MAINTENANCE ■ AND  REPAIR 

"TASK  6.09  REPLACE" AIR  CONDITIONER  COMPRESSOR 


PERFORMANCE  OBJECTIVE:  .  '  -  - 

Given  access  to  required  tools,  equipment,  service  manual,  a  replacement 
air  conditioner  compressor,  and  an  automobile  AC  system  with  a  bad 
compressor;  replace  the  'air  conditioner  compressor  on  a  given  automobile 
according  to  manufacturer's  service- manual . 

i.  - 

PERFORMANCE  ACTIONS:  ' 


6.0901 

Locate  and  follow'manuf acturer's.  procedure  for 

replacing  the  AC,  cpmpressor. 

6.0902 

Evacuate  AC  system. 

6.0903 

Remove  and  replace  AC  compressor. 

6.0904 

Recharge  system. 

6.0905 

•Performance  test  AC  unit. 

PERFORMANCE  STANDARDS  " 

-    Replace  AC  compressor  on  a  given  automobile  following  manufac- 
•   turer's  procedures  and  meeting  instructor's  standards. 


SUGGESTED  INSTRUCTION  TIME:      6  Hours 
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unit  -    6.0  c     .  Automotive  air  conditioner 

MAINTENANCE  AND  REPAIR 

TASK'         6.10»A&  B  PRESSURE  TEST  AND  LEAK  TEST 

AC  SYSTEM 


i   1  v 
PERFORMANCE  OBJECTIVES: 


A.      Given  access  to  necessary  tools,-  eqjiipment,  and  service' manual,- 

install  a  manifold  gauge  set  on  assigned  air  conditioning  unit  and 
compare  the  pressure  readings  to  the  manufacturer's  specifications! 


PERFORMANCE  ACTIONS:    *  •    *  f 

6,1001  *     Consult  manufacturer's  service  manual  to  obtain 
pressure  specif icotions. 

6.1002,      Connect  manifold  gauge  set. 

6.1003  Purg°e  air  from  service  lines  and  position  service 
valves* (to  cracked  position).  „ 

6.1004  *  With  engine  running' at  fast  idle  and  air  conditioning 

unit. on,  allow  at  least  5  minutes  for  unit  to  stablize. 

6.1005  Record  pressure  readings  and  ambient  temperature's. 

6.1006  Compare  readings  to  specifications  to  determine  if 
unit 'is  functioning  properly.  1 


B.      Given  a  leak  detector,  necessary  tools,  equipment,  and  service 

manual;  test  for  refrigerant  leaks  on  an  assigned  air  conditioning 
unit  in  accordance  with  manufacturer's  specifications. 


PERFORMANCE  ACTIONS: 

6.1001  Run  engine  at  fast  idle. 

6.1002  Operate  AC  unit,  allowing  time  for  unit  to  stablize. 

6.1003  Check  sight  glass  to  ensure  ample  charge  exists.  • 

•    6.1004       Allow  AC  unit  to  operate  on  high  blower  for  about  10 
minutes  with  windows  jand  door  open. 

6.1005       Shut  off  AC  unit  and  engine  and  allow  time  for 
pressure  to  equalize. 
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UNIT  6.0  C 


AUTOMOTIVE  AIR  CONDITIONER 
MAINTENANCE  AND  REPAIR 


TASK  6.10  A  &  B  PRESSURE  TEST  AND  LEAK  TEST 

AC  SYSTEM  (Con't.) 


PERFORMANCE  ACTIONS  (Con't.)* 

6.1006       Using  leak  detector,  check  all  components  of  system 
for  refrigerant  leaks. 


PERFORMANCE.  STANDARDS : 

-  On  a  given  automobile  air  conditioning  system,  pressure  test 
and  leak  test  the  system  and  report  findings  to  the  instructor 

-  Findings  should  agree  with  the  instructor's  findings. 


SUGGESTED  INSTRUCTION  TIME:      3  Hours 
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UNIT  6.0  C  AUTOMOBILE  AIR  CONDITIONER 

MAINTENANCE  AND  REPAIR 

TASK  6.11  DIAGNOSE  AIR  CONDITIONING 

MALFUNCTIONS 


PERFORMANCE  OBJECTIVE: 

» 

Given  an  air  conditioning^  system  with  known  malfunctions,  a  service 
martial,  and  the  necessary  tools  and  equipment;  identify  the  malfunctions 
that  exist  in  the  unit.    All  malfunctions  known  by  the  instructor  must 
be  identified.    Time  limit  is  one  hour. 

PERFORMANCE-  ACTIONS 

6.1101  Perform  visual  test  in  accordance  with  manufacturer's 
automotive  service  manual. 

6.1102  Install  manifold  gauge  set  on  the  air  conditioning 
unit  to  determine  pressure  readings. 

6.1103  Check  sight  glass  for  ample  refrigerant  charge* 

6.1104  Check  electrical  system  with  volt  ohmmeter  following 
'  t  proper  troubleshooting  techniques  (procedures). 


PERFORMANCE  STANDARDS:  - 

-  On  a  given  automotive  AC  system  with  Known  malfunctions, 

-  identify  the  malfunctions  that  exist  in  the  unit  within  one 
hour. 

SUGGESTED  INSTRUCTION  TIME:      2  Hours 
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AUTOMOTIVE  AIR  CONDITIONER 
MAINTENANCE  AND  REPAIR 

REPAIR  AC  ELECTRICAL  -  CIRCUITS 


PERFORMANCE  OBJECTIVE: 

Given  the  necessary  taols  and  equipment,  service  manual,  and  a  malfunc- 
tioning AC  unit  electrical  system;  repair  the  circuit  according  to  the 
manufacturer's  specifications. 

PERFORMANCE  ACTIONS: 

Perform  operational  check  on  AC  system. 

Check  for: 

a.  Blown  fuses. 

b.  Disconnected  or  broken  positive  wire, 

c.  Disconnected  or  broken  ground  wire. 

d.  Clutch  coil. 

e.  Switch  contacts, 
f •  Blower  motor  for  defects. 

Isolate  problem  and  repair  or  repL.  ce  defective 
item(s) . 

PERFORMANCE  STANDARDS: 

-  On  an  instructor  provided  vehicle  with  a  malfunction  da  the 
air  conditioning  electrical  circuit,  locate  the  problem  and 
repair  the  circuit. 

SUGGESTED  INSTRUCTION  TIME:      2  Hours  (Minimum)* 

^Depends  on  student's  ability  and  training  emphasis. 


UNIT  6.0  C 


TASK  6.12  (Optional). 


6.1201 
6.1202 


6.1203 
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UNIT  6.0  C  AUTOMOTIVE  AIR  CONDITIONER 

MAINTENANCE  AND  REPAIR 

TASK  6.13  (Optional)  REPAIR  VACUUM  CIRCUITS 


PERFORMANCE  OBJECTIVE: 

Given  access  to  necessary  tools,  equipment,  service  manual,  and  a  malfunc 
tioning  automotive  air  conditioning  vacuum  circuit;  repair  the  vacuum 
circuit  in  accordance  with  the  manufacturer's  specifications.  The 
repaired  system  should  function  properly  and  have  no  leaks. 

PERFORMANCE  ACTIONS: 

6.1301  Place  air  conditioning  system  into  operation. 

6.1302  Check  hoses  and  fittings  for  leaks. 

6.1303  Check  evaporator  for  proper  operation  and  leaks. 

6.1304  Check  expansion  valve  for  defects. 

6.1305  Isolate  defects  and  repair  or  replace  components-  as 
necessary. 

6.1306  Perform  operational  cest  for  proper  functioning  of 
system  and  check  for  leaks. 


PERFORMANCE  STANDARDS : 

-    On  an  instructor  provided  auto  air  conditioning  system  with  a 
malfunction  in  the  air  conditioning  vacuum  circuit;  locate  the 
problem  and  repair  xt  so  there  are  no  leaks  and  the  system 
functions  properly* 


SUGGESTED  INSTRUCTION  TIME:      2  Hours 
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UNIT  6.0  C  AUTOMOBILE  AIR  CONDITIONER 

MAINTENANCE  AND  REPAIR 

TASK  6.14  INSPECT  AND  RECHARGE  AIR 

CONDITIONING  SYSTEM  WITP 
REFRIGERANT 


PERFORMANCE  OBJECTIVE: 


Given  an  automobile  with  air  conditioning  system  needing  refrigerant  system 
recharging,  appropriate  service  manual,  requiring  tools  and  equipment; 
charge  an  evalcuated  air  conditioning  system  with  refrigerant  according 
to  manufacturer's  specifications.    When  completed,  there  will  be  no 
bubbles  in  the  driver  viewing  window. 


PERFORMANCE  ACTIONS: 


6.1401       Consult  manufacturer's  service  manual  for  the  amount 
of  refrigerant  needed ♦ 


6.1402  iSisf'All  Gianif old  gauge  set  on  air  conditioning  unit 
and  to  refrigerant  supply*  ^ 

6.1403  Purge  all  air  from  service  lines. 

6.1404  Charge  all  air  from  service  lines. 

6.1405  Check  sight  glass  for  clear  flow  (ijo  air  bubbles), 
if  equipped. 

6.1*06  •    Performance  test  air  conditioner. 


PERFORMANCE  STANDARDS; 


-    On  a  given  automobile  air  conditioning  syotem,  evacuate  and 
recharge  the  refrigerant  to  the  manufacturer's  specifications, 


SUGGESTED  INSTRUCTION  TIME:      2  Hours 


RELATED  TECHNICAL  INFORMATION: 

- '"'Always  wear  protective  goggles  when  servicing  refrigeration 
system. 

-  Service  the  AC  system  in  a  well-ventilated  area. 

-  Do  not  discharge  refrigerant  (R-12)  directly  into  service 
area* 

-  Keep  refrigerant  from  skin. 

-  Observe  standard  safety  precautions  in  handling  refrigerant. 

-  Allow  for  refrigerant  expansion  when  refilling  containers. 
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.  UNIT  6.0  C  AUTOMOBILE  AIR  CONDITIONER 

MAINTENANCE  AND  REPAIR 


TASK  6. 15  EVACUATE  AC  SYSTEM 


PERFORMANCE  OBJECTIVE: 

Given  an  automobile  with  air  conditioner,  appropriate  tools  *  equipment 
and  service  manual;  evacuate  the  air  condition  syst6p  in  accordance  with 
manufacturer's  specifications  and  procedures.    When  ccfajpieted,  there 
will  be  no  collant  remaining  in  the  AC  system. 


PERFORMANCE  ACTIONS: 

6*1501       ConSsult  manufacturer's  service  manual  for  evacuation 
procedures. 

6.1502       Close  manifold  gauge,  set  hand  valve. 

'6.1503       Put  on  eye  safety  goggles. 

6.2504       Remove  service  valve  caps  and  install  appropriate 
manifold  gauge  set. 

6.1505  Position  hand  operated  type  service  valves  to  mid 
(cracked)  position. 

6.1506  Purge  system  of  all  refrigerant  if  gauges  indicate, 
pressure  by  opening  low  side  manifold  Valve  to 
center  hose. 

6.1507  Connect  vacuum  pump  to  center  hose  and  allow  it  to 
work  a  minimum  of  one-half  (1/2)  hour* 

6.1508  Close  manifold  hand  valves  turn  off  and  disconnect 
vacuum  pump,  and  observe  low  side  gauge  for  leaks. 


PERFORMANCE  STANDARDS:  -  ' 

-    Evacuate/discharge  AC  system  in  given  automobile  following 
manufacturer's  instructions. 


SUGGESTED  INSTRUCTION  TIME:      2  Hours 
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TASK  LISTINGS 
AUTOMOTIVE  MECHANICS 

UNIT/TASK  DESCRIPTION- 

Unit  7.0    ELECTRICAL  AND  IGNITION  SYSTEMS 

7.01  (Check  Spark  Plugs  and  Replace  as  Needed)    Provided  with  an 
automobile  needing  spark  plug  service,  and  access  to  the 
appropriate  tools,  equipment,  and  service  manual;  check  spark 
plugs  and  replace-  them  as  necessary  according  to  the  manufac- 
turer's specifications. 

7.02  (Check  Spark  Plug  Wiring)    Given  an  automobile  engine  with 
questionable  spark  plug  wiring,  check  the  spark  plug  wiring  to 
ensure  that  it  meets  manufacturer's  specifications. 

7.03  (Clean  and  Replace  Distributor  Cap  Towers,  Wiring,  and  Other 
Minoj  Electrical  Units)    Given  an  automobile  with  a  distri- 
butor cap  towers,  wiring,  and  other  minor  electrical  units 
necessary  for  the  automobile  distributor  (electrical)  system 
to  function  properly.    Manufacturer's  specifications  must  be 
met. 

7.04  (Inspect,  Adjust,  Remove,  and  Replace  Alternator  Belt)  Given 
an  automobile  with  an  alternator  charging  system,  proper 
tools,  equipment,  parts,  and  service- manual;  inspect,  adjust, 
and  replace  if  necessary  ths  alternator  charging  system  belt. 
When  completed  the  belt  condition  will  be  checked  for  servicabi- 
lity,  tension  checked,  and  bolts  checked  for  security. 

7.05  (Test,  Service,  or  Replace  Batteries,  Cables,  and  Battery 
Boxes)    Given  an  automobile  and  battery  requiring  servicing  or 
checking;  provide  maintenance  for  the  battery  and  associated 
holder/case;  check  the  battery  cell  electrolyte  level,  test 
the  specific  gravity  of  the  battery,  test  the  battery  voltage, 
and  charge  a  battery.    Performance  must  be  tp  manufacturer's 
specifications  and  to  instructor's  standards. 

7.06  (Perform  Operational  Inspection  of  Lighting  Sytem:  Replace 
Bulbs,  Flashers,  and  Fuses  as  Necessary)    Given  a  vehicle  and 
service  manual,  check  the  operation  of  all  exterior  lights  and 
control  switches  and  determine  if  they  are  operating  in  accordance 
with  the  manufacturer's  standards.    Replace  bulbs,  flashers, 

and  fuses  as  necessary. 

7.07  (Test  and  Replace  Fuses)    On  a  given  automobile,  test  and 
replace  fuses  using  the  manufacturer's  specifications  (owner's 
manual,  or  other  data),  instructor  provided  parts,  tools,  and 
equipment  • 

7.08  (Replace  Flasher  Units)    Given  a  defective  flasher  unit  in  an 
automobile,  ar*d  using  the  required  tools  and  service  manual; 
replace  the  flasher  unit  in  accordance  with  manufacturer's 
specifications. 
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7.09  (Adjust  Backup  Light  Switches)    Given  a  vehicle  with  an  incor-  • 

rectly  adjusted  backup  light  switch,  and  the  necessary  hand 
tools,  and  service  manual;  adjust  the  switch  to  a  working 
order  which  meets  manufacturers  specifications* 

7.10,         (Adjust  Headlights)    Given  an  automobile  and  headlight  tester, 
adjust  the  automobile  headlights  to  meet  state  requirements 
using  the  Headlight  Tester  in  accordance  with  given  procedures. 

7.11  (Set  Ignition  Timing)    Given  an  operational  engine,  service 
manual,  and  access  to  the  necessary  tools  and,  equipment ,  set 
the  ignition  timing  in  accordance  with  the  manufacturer's 
specifications.    Timing  must  be  within  +/-  1  degree  of  manu- 
facturer^ specifications. 

7.12  (Replace  Alternators)    Given  necessary  tools,  equipment,  and 
service  manual,  install  an  alternator  on  a  vehicle  provided  by 
the  instructor  meeting  the  manufacturer's  specifications* 
Upon  completion,  the  alternator  will  operate  without  noise  or 
shimmying.  ^ 

7.13  (Replace  Starters)    Given:  access  to  the  necessary  tools  and 
equipment,  and  a  service. manual;  replace  the  starter  on  an 
assigned  vehicle  and  make  the  required  tests  to  determine  if 
the  operation  is  in  accordance  with  the  manufacturer's  speci- 
fications. 

7.14  (Replace  Starter  Solenoid)    Provided  the  necessary  tools, 
equipment,  service  manual  and  a  vehicle  with  a  defective 
solenoid,  replace  the  solenoid  in  accordance  with  manufacturer's 
specifications. 

7.15  (Repair  Alternators)    Given  a  malfunctioning  repairable  alternator, 
the  proper  tools  and  equipment,  and  service  manual;  complete 

the  necessary  repairs  on  the  alternator.    Identification  of 
the  problem(s)  must  conform  to  the  instructor's  diagnosis,  and 
repairs  must  be  within  the  manufacturer's  specifications. 

7.16  (Analyze  Malfunctions  in  the  Cranking  System)    Given  a  vehicle 
with  a  malfunction  in  the  cranking  circuit,  a  service  manual, 
and  access  to  the  necessary  test  .equipment  and  hand  tools, 
isolate  the  malfunction  and  estimate  the  required  repair 
needed  to  meet  the  manufacturer's  specifications*  Identifi- 
cation of, the  problem  and  the  repair  needed  to  correct  it  must 
be  the  same  as  the  instructor's  findings. 

7.17  (Replace  and  Adjust  Distributors)    Using  required  equipment, 
tools,  and  ignition  distributor,  replace  the  distributor  on  an 
operational  engine  in  accordance  with  the  manufacturer's 
specifications. 

7.18  (Repair  ot  Replace  Switches)    Given  an  automobile  with  various 
types  of  electrical  switches  of  which  some  are  known  to  be 
defective,  the  necessary  test  equipment  and  a  service  manual; 
identify  the  defective  switches  and  replace  them  as  necessary. 
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(Repair  Windshield  Wiper  Mechanisms  and  Controls)    Using  the 
requi  :ed  tools,  service  manual %  and  an  automcfbile  with  mal- 
functioning windshield  wiper  mechanisms  an^/controls;  repair 
air  malfunctions  in  accordance  with  manufacturer's  specifi- 
cations*   Upon  completion,  the  wiper  must7  operate  as  prescribed 
in  the  manufacturer's  operating  instructions. 

/ 

(Repair  or  Replace  Fuse  Box  Assembly)7   Provided  a  vehicle  with 
a  malfunction  in  the  fuse  block,  the  necessary  tools  and 
equipment,  and  a  service  manual;  repair  or  replace  the  fuse 
block  as  is  required  in  the  manufacturer's  specifications, 

(Replace  Chassis  and  Underhood  Wiring)    GiVen  access  to  the 
required  tools,  equipment,  ervice  manual,  wiring  harness  and 
an  automobile;  replace  the  chassis  and  underhood  wiring  in 
accordance  with  manufacturer's  procedures.    All  replacements 
must  conform  to  specifications  set  forth  in  the  vehicle Ts 
service  manual, 

(Test  and  Rewire  Dash  Units)    Given  a  vehicle  with  a  known 
malfunction  in  the  dash  unit,  the  proper  tools  and  equipment, 
and  service  manual;  locate  the  malfunction,  and  make  tHe  required 
repairs  in  accordance  with  manufacturer's  specifications. 

(Analyze  Cause  of  Electrical  Malfunction)    Given  a  vehicle 
with  a  defective  electrical  circuit  and  a  service  manual, 
determine  the  cause  of  the  problem  and  estimate  the  required 
repairs  ia  accordance  with  the  manufacturer's  specifications. 
The  cause  and  the  required  repairs  identified  must  agree  with 
the  instructors  findings. 

(Replace  Ignition  Switch  and  Resistor)    Given  access  to  re- 
quired tools,  fgnition  switch,  ignition  resistor,  and  an 
operational  automobile;  replace  the  ignition  switch  and  resistor 
in  accordance  with  the  manufacturer's  specifications.  The 
automobile  ignition  system  must  meet  the  manufacturers  service 
manual  • 

(Evaluate  Alternator,  and  Regulator  Output)    Given  necessary 
diagnostic  test  equipment,  tools  and  specifications  manual, 
test  charging  circuit  on  a  given  automobile  to  determine  if 
its  performance  is  in  accordance  with  manufacturer's  speci- 
fications. 

(Repair  or  Replace  Charging  System  Regulator)    Given  a  vehicle 
with  trouble  in  the  voltage  regulator,  the  necessary  test 
equipment  and  tools,  and  a  service  mantj&l;  locate  the  prc>blem 
and  repair  or  replace  the  component (s^ as  required  by  manufac- 
turer's specifications. 

(Analyze  or  Adjust  Engine  Performance  Using  Engine  Analyzer) 
Assigned  an  engine  analyzer,  vehicle,  service  manual,  and  the 
necessary  tools;  test  and  perform  minor  adjustments  as  required 
on  an  assigned  vehicle  in  accorc}anco  with  the  manufacturer's 
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specifications*    All  adjustments  identified  by  the  instructor 
must  be  recognized  and  performed. 

(Strobe  Distributor  and  Modify/Correct  Advance  Curves)  Given 
a  distributor,  necessary  equipment,  and  required  tools,  place 
distributor  in  machine  and  check  timing  and  dwell  angle  and 
make  adjustments  in  accordance  with  the  manufacturer's  speci- 
fications .  /  " 

(Inspect  Secondary  Circuit  Lead  Wires,  Distributor  Cap,  and 
Rotor,  and  Measure  Secondary  Wire  Resistance)    Given  an  auto- 
mobile, visually  inspect  the  secondary  i&res,  distributor  cap 
and  rotor.    Make  an  ohmmeter  check  to  determine  if  ^replacement 
is  necessary  to  meet  manufacturer's  specifications.  All 
defects  identified  by  the  instructor  must  be  identified. 

(Inspect  Ignition  Switch.  Resistor,  Wiring,  and      11  of  the 
Primary  Circuit)    Given  the  necessary  test  equJ*-  .ent  and  the 
components  of  a  primary  circuit  (ignition  switch,  resistor, 
wiring,  and  co±t)j  visually  inspect ~and  make  tests  to  determine 
if  each  unit  meets  the  manufacturers  specif icatins.    Any  mal- 
functions indentified  by  the  instructor  must  be  recognized. 

(Replace  Coil  of  the  Primary  Circuit)    Provided  with  a  new 
ignition  coil,  access  to  necessary  tools,  and  an  operational 
engine;  replace  the  ignition  coil  in  accordance  with  the  manu- 
facturer^ service  procedures.    The  new  coil  must  be  operational 
and  meet  the  specifications  set  forth  in  the -manufacturer fs 

service  manual.  ' 

/ 

(Locate  and  Repair  Shprts  and  Open  Circuits  in  Wiring)  Given 
a  vehicle  with  a  shorted  wire  or  open  circuit,  the  necessary 
tools  and  test  equipment,  and  a  service  manual;  locate  and 
repair  the  short  or  open  circuit  to  meet  the  manufacturer^ 
specifications 

(Test  and  Repair  Electronic  I,     -ion  Systems)    Given  a  vehicle 
with  a  malfunction  in  the  electronic  ignition,  and  the  proper 
test  equipment  and  tools;  isolate  the  malfunction  and  repair 
or  replace  components  as  required,  in  accordance  with  the 
manufacturer^  specifications. 

(Inspect  Points  and  Condenser  of  Primary  Circuit)    Given  a 
distributor,  inspect  the  contact  points  and  the  condenser 
using  an  ohmmeter  and  determine  if  replacement  is  required  to 
meet  the  manufacturers  specifications.    The  task  should  be 
accomplished  satisfactorily. 

(Replace  Points  and  Condenser  ZTune-u£/)     Given  access  to  the 
required  tools,  equipment,  ignition  points,  cond&nser  and  an 
operational  engine;  replace  the  ignition  points  and  condenser 
in  accordance  with  the  manufacturers  specifications.  The 
degrees  of  dwell  must  be  within  2  degrees  of  the  manufacturer^ 
specifications. 


(Overhaul  Distributor)    Given  a  malfunctioning  distributor  and 
the  necessary  tools  and  equipment,  overhaul  the  distributor 
and  calibrate  in  accordance  with  the  manufacturer's  specifi- 
cations.   The  degrees  of  dwell  must  be  within  +/-  2  degrees  of 
the  manufacturer's  specifications.  1 

(Perform  Complete  Engine  Tune-up)    Given  an  automobile  needing 
a  complete  engin4  tune-up,  the  necessary  specifications,  tools 
and  diagnostic  equipment,  and  repair  or  replacement  parts; 
perform  a  complete  engine  tune-up  so  that  the  automobile  . 
operates  to  manufacturer^  specifications  and  to  the  standards 
of  the  instructor  (service  foreman). 


\ 


\ 
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28  6 


UNIT-  7.0 


ELECTRICAL  AND  IGNITION  SYSTEMS 
LEVEL  I 


TASK  7.01  CHECK  SPARK  PLUGS  AND  REPLACE 

AS  NEEDED 


PERFORMANCE  OBJECTIVE: 

Provided  with  an  automobile  needing  spark  plug  service,  and  access  to 
the  appropriate  tools,  equipment,  and  service  manuai;  check' spark  plugs 
and  replace  them  as  necessary  according  to  the  manufacturers  specifica- 
tions. 


PERFORMANCE  ACTIONS: 

7.0101  Disconnect  leads  from  spark  plugs. 

7.0 102  Remove  all  spark  plugs,  noting  the  cylinder  in  which 
they  were  installed.  / 

7.0103  Observe  the  condition  of  the  spark  plugs.    If  they 
~-  are  excessively  worn,  replace  them  with  similar 

plugs  according  to  manufacturers  specifications. 

7.0104  Clean  excessive  carbon  or  lead  deposits  from  spark 
plug  tips,  if  applicable. 

7.0105  Set  gap  on  plugs. 

7.0106  Lightly  coat  spark  plug  threads  with  engine  oil  and 
install  plugs.    Be  careful  not  to  overtorque  the 
spark  plugs  (See  manufacturer's  service  information 
for  torque  specifications.). 

7*. 0107       Check  spark  plug  leads  for  cracks  and  bpittlenfess, 
then  reconnect  the  leads  to  the  spark  plugs. 

7.0108       Performance  test  the  automobile  for  proper  operation. 


PERFORMANCE  STANDARDS:  ^ 

-    Check  spark  plugs  and  replace  them  as  necessary  in  an  auto- 
mobile provided  by  the  instructor. 


SUGGESTED  INSTRUCTION  TIME:      3  Hours 
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UNIT       %    7.0  ELECTRICAL  AND  IGNITION  SYSTEMS 

LEVEL  I 

TASK  7.02    ,  CHECK  SPARK  PLUG  WIRING 


PERFORMANCE  OBJECTIVE: 

Given  an  automobile  engine  with  questionable  spark  plug  wiring,  check 

the  spark  plug  wiring  to  ensure  that  it  meets  manufacturer's  specifi- 
cations. 


PERFORMANCE  ACTIONS: 


7.0201  Assemble  ohmmeter  with  test  leads,  test  lead  with 
alligator  clip  to  one  or  both  ends. 

7.0202  Disconnect  each  spark  plug  wire,  one  at  a  time  or 
as  a  set. 

7.0203  ;    Clean  cables  with  kerosene  moistened  rag  and  wipe  . 

clean  with  dry  rag* 

7.0204  Inspect  entire  length  of  cables. 

-  Discard  cable  if  cracks  are  apparent,  if  insulation 
is  brittle,  or  if  insulation  is  chafed. 

7.0205  Check  spark-plug  boots  and  replace  cable  if  they 
are  brittle  or  cracked. 

7.0206  Examine  terminals  on  each  end.    If  eroded  from 
burning,  replace  cable. 

(NOTE:       Burning  indicates  that  cable  wa3  not  fully 
seated  in  terminal.) 

7.0207  Using  ohmmeter,  check  cables  for  high  resistance. 
Suggested  ohmmeter  test: 

a.  With  ohmmeter  leads  connected  to  each  end  of 
rpark  plug  cables,  check  for  ^  resistance  of 
not  more  than  30,000  Ohms  for  a  cable  25 
inches  or  less  and  50,000  Ohms  for  a  cable 
over  25  inches.    If  cable  exceeds  the  suggested 
high  resistance  ohm  reading,  replace  it. 

b.  Cable  between  coil  and  distributor  cap  may  be 
checked  In  the  same  way*    Combined  resistance 
of  cable  and  distributor  cap  should  not  be 
more  than  25,000  ohms.    Hie  cable,  itself, 
should  not  be  more  thai.        )00  ohms  and,  If 
more,  replace  it. 

7.0208  Next,  install  cables  on  vehicle  engine.  Start 
engine • 
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2S3 


UNIT 


7.0 


ELECTRICAL  AND  IGNITION  SYSTEMS 
LEVEL  I 


TASK 


7,02 


CHECK  SPARK  PLUG  DIKING  (Con't.) 


PERFORMANCE  ACTIONS  (Con't.): 


7.0209       Using  a  probe  (commercial  or  one  assembled  from  a 


screwdriver  with  a  wire  clipped  to  it  and  the  other 
end  of  the  wire  clipped  to  the  engine. block  or 
ground),  disconnect  a  spark  plug  cable  and  position 
the  cable  so  it  does  not  ground.  Next  probe  around 
the  cable  and  book  with  the  grounded  screwdriver  to 
inspect  for  spark  jumps  from  defective  areas.  If 
defective  areas  are  found,  discard  the  cable. 


PERFORMANCE  STANDARDS : 

-  Check  spark  plug  wiring  visually,  using  an  bhmmeter,  and,  if 
looking  for-  defective  areas,  by  using  a  grounding  probe. 

-  Cables  should  be  clean,  free  of  cracks,  breaks,  and  brittle 
areas. 

-  Terminals  should  be  clean  and  electrically  sound. 
Cable  high  resistance  check  should  be  at  proper  levels. 

SUGGESTED  iNSTRUCTION  TIME:      3  Hours 


RELATED  TECHNICAL  INFORMATION: 


Use  of  Ohmmeter. 

Proper  cable  resistance. 
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UNIT  7.0 


ELECTRICAL  AND  IGNITION  SYSTEMS 
LEVEL  I 


TASK  7.03  CLEAN  AND  REPLACE  DISTRIBUTOR  CAP 

TOWERS,  WIRING,  AND  OTHER  MINOR 
ELECTRICAL.  UNITS 


PERFORMANCE  OBJECTIVE: 

Given  an  automobile  with  a  distributor  electrical  system  to  service, 
clean  and  replace  the  distributor  cap  towers,  wiring,  aid  other  minor 
electrical  units  necessary  for  the  automobile  distributor  (electrical) 
system  to  function  properly.    Manufacturer's  specifications  must  be  met. 


PERFORMANCE  ACTIONS: 

♦ 

7.0301  Clean  coil  and  inspect  coil  tower  for  cracks  or  wear 
(eroded  appearance). 

a.  Clean  deposits  from  inside  tower  with  proper 
cleaning  tool. 

b.  If  coil  needs  replacement,  unseat  old  unit  from 
bracket  and  install -new  unit,  reattaching 
wires. 

7.0302  Remove  distributor  cap  clips  or  spring  hold  downs. 
Lift-  cap  from  distributor  and  wipe  it  clean. 

7.0303  Examine  cap  for  cracks,  chips,  broken  towers,  worn/ 
burned  contacts,  burned  terminals  in  towers,  and 
carbon  tracks.    Replace  the  distributor  cap  if  it 
shows  any  sign  of  damage,,    (Terminals  that  are  only 
dirty  or  corroded  should  be  cleaned  and  returned  to 
service.) 

7.0304  Remove  rotor  from  top  of  distributor  shaft.  Wipe 
rotor  clean  and  examine  it  for  cracks  and  corrosion. 
Check  for  metal  damage  and  replace  the  rotor  if 
damage  is  found. 

7.0305  Remove  radio-frequency  shield  from  inside  housing  if 
so  equipped. 

7.0306  Test  operation  of  centrifugal  advance  mechanism* 
(Centrifugal  advance  mechanism  may  be  observable  or 
it  may  not  be.) 

7.0307  Test  operation  of  centrifugal  advance  mechanism.  If 
the  mechanism  sticks  or  is  sluggish,  the  distributer 
should  be  overhauled. 

7.0308  Test  vacuum  advance  mechanism.    Replace  faulty  dis- 
tributor vacuum  advance  mechanism  after  vacuum  line 
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UNIT 


7.0 


ELECTRICAL  AND  IGNITION  SYSTEMS 
LEVEL  I 


TASK  7.03  CLEAN  AND  REPLACE  DISTRIBUTOR  CAP 

TOWERS,  WIRING,  AND  OTHER  MINOR 
ELECTRICAL  UNITS  (Con't.) 


PERFORMANCE  ACTIONS  (ConTt.): 


has  been  checked  to  ensure  that  it  is  not  cracked, 
loose,  or  leaking. 

a.  To  replace  the  vacuum  advance  mechanism,  the 
distributor  generally  must  come  off  the  engine. 
(NOTE:    Rotor  must  be  returned  to  distributor 
in  exact  position  as  removed.    Scribe  a  line  on 
rotor  and  distributor  to  help  ensure  lineup •) 
Unbolt  and  remove  distributor  from  engine. 

b.  Locate  fasteners  holding  vacuum  advanced  to 
distributor  housing.    Remove  bolts'  and  slide 
unit  away  from  distributor.    Replace  unit. 
Reassemble. 

7.0309  Continue  tune-up  service.    Examine  distributor 
breaker  points.    Clean  points  slightly  if  coated, 
burned  or  pitted.    Replace  badly  burned  or  pitted 
points. 

7.0310  Clean  breaker  plate  and  lubricate  cam  or  replace 
wick-type  cam  lubricator. 

7.0311  Install  point  assembly  and  new  condenser  (with  new 
points).    Gap  to  specifications.    Remove  any  residue 
from  points  after  gapping. 

7.0312  Lubricate  distributor  rotor  if  appropriate. 

7.0313  Replace  distributor  cap,  install  cables,  and  test 
engine  operation. 


PERFORMANCE  STANDARDS: 

-    On  a  given  automobile;  clean  or  replace  distributor  cap  towers, 
wiring  and  ether  minor  electrical  units  as  necessary.  The 
repaired  distributor  must  operate  properly  and  meet  manufacturer1 
specifications  upon  completion. 


SUGGESTED  INSTRUCTION  TIME:      6  Hours 
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UNIT  7.0  ELECTRICAL  AND  IGNITION  SYSTEMS 

LEVEL  I 

TASK  7.04  INSPECT,  ADJUST,  REMOVE,  AND  REPLACE 

ALTERNATOR  BELT 


PERFOJtMANCE  OBJECTIVE: 

Given  an  automobile  with  and  alternator  charging  system,  pjroper  tools, 
equipment,  parts,  and  service  matmal;  inspect,  adjust,  and  replace  if 
necessary  the  alternator  charging  system  belt.    When  completed,  the  belt 
condition  "will  be  checked  for  servicability,  tension  checked,  and  bolts 
checked  for  security. 


.PERFORMANCE  ACTIONS: 

7.0401  Inspect  alternator  belt  for  cracking,  loosening, 
glaze,  fraying  or  other  damage.    Loosen  alternator 
adjusting  arm  bracket  bolts. 

7.0402  Push  alternator  toward  fan  and  crankshaft  pullys 
until  belt  slackens.    Remove  old  belt  if  replacement 
is  necessary. 

7.0403  Worm  new  belt  over  fan  and  crankshaft  pulleys  and 
around  alternator  pulley. 

7.0404  Pull  alternator  back  by  hand  to  tighten  belt.  Using 
pry  bar  between  alternator  and  engine,  pull  back 
alternator  until  belt  is  taut. 

(CAUTION:    Place  pry  tool  so  alternator  will  not  be 
damaged • ) 

7.0405  When  tension  is  satisfactory,  tighten  alternator  ad- 
justing arm  bracket  belts.     (Press  belt  with  finger 
and  if  give  is  about  h  inch,  belt  tension  is  satis- 

4  factory.) 

7.0406  Check  tension. 


PERFORMANCE  STANDARDS: 

-  Inspect,  adjust,  and  replace  charging  (alternator)  system  belt 
so  there  is  proper  tension  on  the  belt. 

-  Damaged  or  worn  belt  should  be  replaced  upon  completion,  the 
belt  condition  will  be  checked  for  servieability,  tension 
checked,  and  all  bolts  checked  tor  security. 

SUGGESTED  INSTRUCTION  TIME:      2  Hours  . 
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UNIT  7.0  ELECTRICAL  AND  IGNITION  SYSTEMS 

LEVEL  I 

TASK  7.05.  TEST,  SERVICE,  OR  REPLACE  BATTERIES, 

CABLES,  AND  BATTERY  BOXES 


PERFORMANCE  OBJECTIVE: 

Given  an  automobile  and  battery  requiring  servicing  or  checking;  provide 
maintenance  for  the  battery  and  associated  holder /case 5  check  the  battery 
cell  electrolyte  level,  test  the  specific  gravity  of  the  battery,  test 
the  battery  voltage,  and  charge  a  battery.    Performance  must  be  to  manu- 
facturer's specifications  and  to  instructor's  standards* 

f 

PERFORMANCE  ACTIONS:  \ 

7.0501  Remove  a  battery  in  need  of  service  and  clean  the 
battery  terminals,  cables,  carrier ,« hold-down  ends, 
and  replace  the  battery  in  the  vehicle  in  accordance 
with  given  instructions. 

7.0502  Check  the  battery  cell  electrolyte  level  and  fill 
the  cells  with  wate^r  to  a  specified  level,  being 
careful  not  to  overfill. 

7.0503  Test  the  specific  gravity  using  a  hydrometer  to  de- 
termine th&*  amount  of  charge. 

7.0504  Test  battery  voltage  under  high  load  using  a  voltmeter 
in  accordance  with  given  specifications. 

7.0505  Recharge  a  battery  using  a  portable,  charger  in 
accordance  with  the  manufacturer's  specifications. 

7.0506  Replace  the  serviced  battery,  or  a  new  battery  in 
the  automobile  and  crank  test  the  system. 


PERFORMANCE  STANDARDS: 

-  Provide  maintenance,  check  battery  cell  electrolyte  level, 
test  the  specific  gravity  of  the  battery,  test  the  battery 
voltage,  and  recharge  a  given  battery  or  batteries. 

-  Meet  manufacturer's  specifications  and  instructor's  standards. 


SUGGESTED  INSTRUCTION  TIME:      6  Hours 
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UNIT  7*0 


TASK  7*06 


ELECTRICAL  AND  IGNITION-  SYSTEMS 

LEVEL  I 
* 


PERFORM  OPERATIONAL  INSPECTION  OF 
LIGHTING  SYSTEMS:  REPLACE  BULBS, 
FLASHERS,  AND  FUSES  AS  NECESSARY 


PERFORMANCE  OBJECTIVE: 

Given  a  vehicle  and  service  manual,  check  the  operation  of  all  exterior 
lights  and  control  switches  and  determine  if  they  are  operating  in 
accordance  with  the  manufacturers  standards*    Replace  bulbs,  flashers, 
and  fuses  as  necessary* 


PERFORMANCE  ACTIONS: 

7r06Ql       Visually  inspect  the  operation  of  the  following 
lights: 

a.  Parking  lights 

b.  Head  lamps  (high  and  low  beams) 

c.  Tail 

d.  Turn  signals 

e.  Brakes 

f .  Marker 

g.  Clearance 
h •  Backup 

i.      License  plate 


7.0602  a.      Replace  bulbs  that  are  burned  out* 

b.  Replace  flashers  that  are  inoperative* 

c.  Replace  blown  fuses. 

7.0603  Test  the  operation  of  all  exterior  lighting  cotltrol 
switches. 

7.0604  List  any  lighting  circuit  that  is  not  operating  in 
accordance  with  the  manufacturer's  standards. 


PERFORMANCE  STANDARDS: 


Perform  an  operational  Inspection  of  all  exterior  lights  and 
control  switches  on  the  automobile  provided  by  the  instructor 
and  identify  those  that  are  malfunctioning. 
Replace  bulbs,  flashers,  and  fuses  that  are  faulty. 


SUGGESTED  INSTRUCTION  TIME:      1  Hour 


RELATED  TECHNICAL  INFORMATION: 


Inspection  of  fuses ♦ 
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UNIT  7.0  ELECTRICAL  AND  IGNITION  SYSTEMS 

LEVEL  I 

TASK  7.07  .  TEST  AND  REPLACE  FUSES 


PERFORMANCE  OBJECTIVE: 

On  a  given  automobile,  test  and  replace  fuses  using  the  manufacturer's 
specifications  (owner's  manual,  or  other  data),  instructor  provided 
parts,  tools,  and  equipment. 


PERFORMANCE  ACTIONS: 

7.0701  Locate  the  fuse  block  or  fuse  in  question. 

7.0702  Replace  defective  fuses  found  by  inspection  or  by 
testing  the  fuse  with  a  ohmmeter  or  test  lamp. 

7.0703  Insert  the  replacement  or  good  fuse  in  the  hold 
properly  so  a  good  electrical  connection  is  made. 
No  damage  should  result  tc  the  fuse  or  holder. 

(NOTE:  Replacement  fuses  should  be  of  the  proper 
type  and" amperage  and  meet  manufacturer's 
spe  cif ications • ) 


PERFORMANCE  STANDARDS: 

-    Test  and  replace  defective  fuses  in  a  given  automobile  following 
manufacturer's  specifications. 


SUGGESTED  INSTRUCTION  TIME:      1  Hour 
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UNIT 


7.0 


ELECTRICAL  AND  IGNITION  SYSTEMS 
LEVEL  I 


TASK 


7.08 


REPLACE  FLASHER  UNITS 


PERFORMANCE  OBJECTIVE: 

Given  a  defective  flasher  unit  in  an  automobile,  and  using  the  required 
tools  and  service  manual;  replace  the  flasher  unit  in  accordance  with 
manufacturer's  specifications. 


7.0801  Locate  flasher  unit. 

7.0802  Remove  unit  from  socket  (holder). 

7.0803  Install  new  unit  making  sure  it  is  properly  inserted 
in  the  holder  (socket) . 

7.0804  Make  operational  check  for  proper  functioning. 


Replace  the  flasher  unit  in  an  automobile  provided  by  the 
instructor. 


PERFORMANCE  ACTIONS: 


PERFORMANCE  STANDARDS: 


SUGGESTED  INSTRUCTION  TIME: 


1  Hour 
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UNIT  7.0  ELECTRICAL  AND  IGNITION  SYSTEMS- 

LEVEL  I 

TASK  7.09  "  ADJUST  BACKUP  LIGHT  SWITCHES  ■ 


PERFORMANCE  OBJECTIVE: 

Given  a  vehicle  with  an  incorrectly  adjusted  backup  light  switch,  and 
the  necessary  hand  tools,  and  service  manual;  adjust  the  switch  to  a 
working  order  which  meets  manufacturer's  specifications. 


PERFORMANCE  ACTIONS: 

7.0901  Locate  the  backup  light  switch  (steering  column  or 
transmission  linkage) . 

7.0902  Place  *shif  t  level  in  reverse* 

\ 

4 

7.0903  Loosen  the  securing  screws  and  adjust  the  switch 
until- the  backup  lights  come  on  and  retighteri  the 
screws* 

7.0904  Run  the  shift  level  through  all  positions,  checking 
to  see  that  the  lights  do  not  turn  on  except  in 
reverse. 


PERFORMANCE  STANDARDS: 

-    On  an  automobile  with  incorrectly  adjusted  backup  light  switches, 
adjust  the  switches  to  a  working  order  which  meets  the  manufacturer1 
specifications. 

SUGGESTED  INSTRUCTION  TIME:      1  Hour 

Q 
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UNIT  7.0  ELECTRICAL  AND  IGNITION  SYSTEMS 

LEVEL  I 

TASK  7.10  ADJUST  .HEADLIGHTS 


PERFORMANCE  OBJECTIVE: 

Given  an  automobile  and  headlight  tester,  adjust  the  automobile  head- 
lights to  meet  £tate  requirements  using  the  Headlight  Tester  in  accord- 
ance with  given  procedures* 


PERFORMANCE  ACTIONS: 

7.1001  ,     Place  vehicle  on  level  surface  with  wheels  straight 

ahead. 

7.1002  Remove  retainer  ring(s)  from  headlight  beam(s)  and 
secure  safely. 

7.1003  .Adjust  high  and  low  beam  of  headlights  in  accordance 

with  SC  State  requirements  and  manufacturer's  speci- 
fications* 

7.1004  Replace  retainer  ring<s)  on  headlight  beam(s)  and\ 
secure  in  safe  manner. 


PERFORMANCE  STANDARDS: 

-  Adjust  the  headlights  of  an  automobile  provided  by  the  instruc- 
tor so  the  adjustments  meet  state  requirements  and  manufacturer 
specifications . 


SUGGESTED  INSTRUCTION  TIME:      1  Hour 
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UNIT  7.0  ELECTRICAL  AND  IGNITION  SYSTEMS 

LEVEL  II 

TASK  7. 11  SET  IGNITION  TIMING  . 


PERFORMANCE  OBJECTIVE: 

Given  an  operational  engine,  sexvice  manual,  and  access  to  the  necessary 
tools  and  equipment;  set  the  ignition  timing  in  accordance  with  the 
manufacturer's  specifications.    Timing  must  be  within  +/-  1  degree  of 
manufacturer's  specifications • 


PERFORMANCE  ACTIONS: 

7.1101,     Refer  to  manufacturer's  manual  for  proper  specifi- 
cations and  procedure. 

7.1102  •     Connect  timing  light  in  circuit.  .  , 

7.1103  Loosen  distributor  bolts* 

7.1104  Start  engine  and  operate  as  specified  idle. 

7.1105  Turn  distributor  to  obtain  desired  timing  setting. 
7#1106  Reset  idle,  as  necessary,  to  proper  specifications. 


PERFORMANCE  STANDARDS: 

-    Provided  an 'operational  vehicle,  set  the  ignition  timing 
Vithin  +/-  1  degrefe  of  the  manufacturer's  specifications. 


SUGGESTED  INSTRUCTION  TIME:      2  Hours 


RELATED  TECHNICAL  INFORMATION: 

-  Tiring  light  should  "freeze"  timing  mark.    There  should  be  no 
shift  in  timing. 

-  Difference  in  timing  between  No.  1  cylinder  and  the  alternate 
firing  cylinder  should  be  3-degrees  or  less. 
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UNIT  7.0  ELECTRICAL  AND  IGNITION  TSTEMS 

LEVEL  II 

TASK  7.12  REPLACE  ALTERNATORS 


PERFORMANCE  OBJECTIVE: 

Given  necessary  tools,  equipment,  and  service  manual;  install  an  alter- 
nator on  a  vehicle  provided  by  the  instructor  meeting  the  manufacturer's 
specifications.    Upon  completion,  thex alternator  will  operate  without 
noise  or  shimmying. 


PERFORMANCE  ACTIONS: 

7.1201  Check  regular  performance  before  installing  alterna- 
tor or  generator. 

7.1202  Disconnect  battery  cables  from  battery  terminals. 

7.1203  Disconnect  and  identify  wire  leads  from  alternator 
or  generator*.  *  . 

7.1204  Remove  alternator  brace  bolt,  then  remove  belt  or 
■  *  belts* 

7.1205'      Remove  alternator  pivot  attaching  bolt  and  remove 
alternator  from  vehicle. 

>  7.1206       Install  replacement  generator  or  alternator  by 

reversing  the  procedures. 

7.1207  Adjust  belt  tension  to  manufacturer's  specifi- 
cations. 

7.1208  Start  engine  and  check  performance. 


PERFORMANCE  STANDARDS: 

-    On  an  instructor  provided  vehicle  with  a  defective  alternator 
remove  the  old  alternator  and  replace  it  with  a  new  one. 


SUGGESTED  INSTRUCTION  TIME:      3  Hours 


RELATED  TECHNICAL  INFORMATION: 

/ 

-    Generator  servicing. 
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UNIT  7.0  ELECTRICAL  AND  IGNITION  SYSTEMS 

LEVEL  II 

TASK  7.13  REPLACE  STARTERS         '  - 


PERFORMANCE  OBJECTIVE: 

Given  access  to  the  necessary  tools  and  equipment,  and  a  service  manual; 
replace  the  starter  on  an  assigned  vehicle  and  make  the  required  tests 
to  determine  if  the  operation  is  in  accordance  with  the  manufacturer's 
specifications. 


PERFORMANCE  ACTIONS: 

7.1301  Remove  negative  (-)  battery  cable  from  battery 
■  terminal. 

7.1302  Disconnect  all  wires  at  the  starter. 

7.1303  Disconnect  any  mechanical  linkage  that  has  been 
removed • 

7.1304  Remove  bolts  holding  starter  to  engine. 

7.1305  Remove  starter. 

7.1306  Replace  the  starter  by  reversing  the  process  of 
disassembly* 

7.1307  Replace  mounting  bolts. 

7.1308  .    Replace  any  mechanical  linkage. 

7.1309  Connect  all  wires  at  the  starter. 

7.1310  Connect  negative  (-)  battery  terminal. 

7.1311  Perform  starter  draw  test  in  accordance  with  manu- 
facturer^ specifications. 

PERFORMANCE  STANDARDS : 

-    Given  a  starting  motor  in  need  of  replacement,  remove  and 
replace  it  according  to  manufacturer's  specifications. 

SUGGESTED  INSTRUCTION  TWE:      6  Hours 
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UNIT 
TASK 


7,0 
7.14 


ELECTRICAL  AND  IGNITION  SYSTEMS 
LEVEL  II 


REPLACE  STARTER  SOLENOID 


PERFORMANCE  OBJECTIVE: 

Provided  the  necessary  tools,  equipment,  service  manual  and  a  vehicle 
with  a  defective  solenoid,  replace  the  solenoid  in  accordance  with 
manufacturer's  specifications. 


PERFORMANCE  ACTIONS: 


7.1401,       Remove  the  negative  (-)  battery  cable  from  the 
battery  post. 

7.1402  Remove  wires  £rom  solenoid  and  identify  for  future 
installation  hook  up. 

7.1403  Visually  check  terminal  connections  for  breaks, 
corrosion,  etc.,  which  would  keep  solenoid  from 
energizing. 

7.1404  Remove  starter  solenoid  in  accordance  with  manufac- 
turer's specifications. 

7.1405  Install  new  starter, solenoid  in  accordance  with 
manufacturer's  specifications. 

7.1406  Install  negative  (-)  battery  cable  to  battery  post. 

7.1407  System  check  starter  solenoid  in  accordance  with 
manufacturer's  specifications. 


PERFORMANCE  STANDARDS:  ; 

-    Remove  the  defective  solenoid  in  the  vehicle  provided  by  the 
instructor  and  replace  it  with  a  new  one. 


SUGGESTED  INSTRUCTION  TIMF:      7  Hours 
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UNIT  7.0  ELECTRICAL  AND  IGNITION  SYSTEMS 

LEVEL  II 

TASK  7.15  REPAIR  ALTERNATORS 


PERFORMANCE  OBJECTIVE: 

j 

Given  a  malfunctioning  repairable  generator,  the  proper, tools  and  equip- 
ment, and  service  manual;  complete  the  necessary  repairs  on  the  alternator. 
Identification  of  the  problem(s)  must  conform  to  the  instructor's  diagnosis, 
and  repairs  must  be  within  the  manufacturer's  specifications. 


PERFORMANCE  ACTIONS: 

7.1501  Remove  negative  («-)  battery  cable. 

7.1502  Remove  alternator  from  vehicle. 

7.1503  Remove  case  frame  bolts  (4  typical).    (Scribe  alter- 
nator to  allow  exact  reassembly.) 

7.1504  Separate  drive  e*id  frame  and  rotor  from  stator 
assembly  by  prying  with  screwdriver  lightly. 

7.1505  Place  tape  over  slip  ring  or  brush  end  frame 'bearing 
to  seal  it  from  dirt. 

7.1506  Lightly  clamp  rotor  in  vise  to  remove  shaft  nut.  Be 
sure  not  to  overtighten  vise  and  damage  rotor. 

7.1507  Remove  nut  from  rotor  shaft,  take  off  washer,  pulley, 
fan,  and  colar  or  spacer. 

7.1508  Separate  drive  end  frame  from  rotor  shaft. 

7.1509  Remove  three  stator  \  ">ds  attaching  nuts  and  separate 
stator  from  end  frare. 

7.1510  Remove  screws,  brushes,  and  holder  assembly. 

7.1511  Remove  battery,  ground,  and  attaching  screw  terminals, 
then  remove  heat  sink,  as  applicable. 

(NOTE:       All  diodes  are  marked  with  either  a  (+)  or 
•  (-)  on  the  case  or  are  marked  with  red 
paint  for  (+)  coils,  or  black  paint  for 
(-)  diodes  to  identify  the  polarity  of  the 
case.) 

7.1512  Negative  ground  system:    The  negative  diodes  are 
mounted  into  the  slip  ring  end  frame,  the  positive 
cHodes  are  mounted  into  the  insulated  heat  sink.  , 
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UNIT  7.0  ELECTRICAL  AND  IGNI1I0N  SYSTEMS 

LEVEL  II 

TASK  7.15  REPAIR  ALTERNATORS  (Con't.) 


PERFORMANCE  ACTIONS  (Con' t.): 

7.1513  Test  .diodes  and  replace  them  as  necessary. 

7.1514  Test  rotor  for  grounded,  open,  or  shorted  field 
coils. 

7.1515  Check  stator  windings  .for  grounded,  open,  or  shorted 
windings. 

7.1516  Check  slip  rings  if  they  are  rough  or  out  of  round, 
replace  as  necessary. 

7.1517  Check  brushes  and  replace  as  necessary. 

7.1518  Reassemble  alternator  using  the  reverse  steps  to 
disassembly* 

7.1519  Test  the  vehicle  charging  system. 

PERFORMANCE  STANDARDS: 

-    On  an  instructor  provided  vehicle,  repair  a  given  alternator 
to  manufacturer's  specifications. 

*. 

SUGGESTED  INSTRUCTION  TIME:      8  Hours 


RELATED  TECHNICAL  INFORMATION: 
-    GENERATION  REPAIR: 

1.      Remove  generator  adjustment"  brace,  remove  belt,  and  mounting 
bolts,  remove  battery  cable,  and  wires  from  generator  field, 
armature,  and  ground. 
*  2.      Remove  two  bolts  from  brush  hold  or  end  plate. 

3.  Check  end  plate  brushing,  drive  and  busing  or  bearings,  ,and 
brushes,  replacing  them  as  necessary.  { 

4.  Check  armature,  and  fields  for  ground,  open,  snorted  circuits 

5.  Check  commutator  end  of  armature  condition,  and  turn  and 
undercut  commutator  if  necessary. 

6.  Replace  all  parts  necessary  to  make  generator  operate  within 
manufacturer's  specifications. 

7.  Assemble  generator  using  reverse  steps  to  disassembly. 

8.  Test  for  proper  operation  of  generator. 
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UNIT      "  7.0 
TASK  7.16 


ELECTRICAL  AND  IGNITION  SYSTEMS 
LEVEL  II 


ANALYZE  MALFUNCTIONS  IN  TH2 
CRANKING.  SYSTEM 


PERFORMANCE  OBJECTIVE: 

Given  a  vehicle  with  a  malfunction  in  the  cranking  circuit,  a  service 
manual,  and  access  to  the  necessary  test  equipment  and  hand  tools; 
isolate  the  malfunction  and  estimate  the  required  repair  needed  to  meet 
the  manufacturer^  specifications.    Identification  of  the  problem  and 
the  repair  needed  to  correct  it  must  be  the  same  as  the  instructor's 
findings.  .  » 

PERFORMANCE  ACTIONS: 

7.1601  Refer  to  vehicle  manufacturer's  service  information 
to  determine  testing  procedures. 

7.1602  Refer  to  test  equipment fs  manufacturer  operating 
instructions. 

7.1603  Perform  the  following  tests: 

a.  Battery  Capacity  Test 

b.  Starter  Draw  Test 

c.  Voltage  Drop  Test 

d.  Starter  Control  Circuits  Test 

7.1604  List  components  or  service  required  to  repair  the 
vehicle  in  accordance  with  manufacturer's  specifi- 
cations. 


PERFORMANCE  STANDARDS: 

-    Identify  the  problem  and  the  repair  needed  to  correct  a  mal- 
function in  the  cranking  circuit  of  an  instructor  provided 
vehicle. 

SUGGESTED  INSTRUCTION  TIME:      2  Hours 
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UNIT  7.'0  ELECTRICAL  AND  IGNITION  SYSTEMS 

LEVEL  II 

TASK  7.17  REPLACE  AND  ADJUST  DISTRIBUTORS 


PERFORMANCE  OBJECTIVE:  X 

Using  required  equipment,  tools,  and  ignition  distributor;  replace  the  x 
distributor  on  an  operational  engine  in  accordance  with  the  manufacturer's 
specifications 


PERFORMANCE  ACTIONS: 

7.1701  Refer  to  manufacturer's  service  manual  for  procedures 
and  specifications. 

7.1702  Remove  coil  wire  from  top  of  distributor  and  ground 
it  to  engine  block. 


7.1703  Crank  engine  until  number  one  cylinder  is  top  dead 
center  on  the  compression  stroke. 

7.1704  Install  distributor  with  rotor  pointing  toward 
number  one  cylinder  on  distributor. 

7.1705  Replace  hold  down  plate  and  screw. 
7* 1706       Replace  rotor  and  distributor  cap. 

7.1707       Place  wires  in  distributor  cap  according  to  firing 

order  of  vehicle;  see  manufacturer's  specifications., 

7.1708*      Start  engine. 

7.1709       Set  engine  RPM,  ignition  timing,  dwell  degree  angle, 
reset  RPM,  and  check  engine  performance. 

PERFORMANCE  STANDARDS: 

-    Replace  the  distributor  and  set  the  timing  to  meet  manufacturer' 
specifications  on  an  instructor  provided  engine  requiring 
distributor  replacement. 

SUGGESTED  INSTRUCTION  TIME:      4  Hours 
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UNIT 
TASK 


7.0 
7.18 


PERFORMANCE  OBJECTIVE: 

Given  an  automobile  with  various  types  of  electrical  switches  of  which 
some  are  known  to  be  defective,  the  necessary  test  equipment  and  a 
service  manual;  identify  the  defective  switches  and  replace  them  as 
necessary. 


PERFORMANCE  ACTIONS:  - 

7.1801  Using  an  ohmmeter  or  continuity  light,  check  the 
switch  terminals  in  each  position. 

7.1802  Identify  defective  switches. 

7.1803  Make  appropriate  repairs  or  replacements  while 
referring  to  the  manufacturer's  service  manual. 

7.1804  Teat  switches  for  proper  functioning  after  the 
replacements  and  repairs  have  been  made. 


PERFORMANCE  STANDARDS: 

-    Identify  defective  switches  on  an  automobile  provided  by  the 
instructor  and  repair  or  replace  the  switches  to  restore 
proper  working  operation.    Observe  the  proper  current  rating 
of  replacement  switches. 

SUGGESTED  INSTRUCTION  TIME:      2  Hours* 


*Depends  on  type  and  location  of  switch. 
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UNIT  7.0  1  ELECTRICAL  AND  IGNITION  SYSTEMS 

LEVEL  II 

TASK*        7,19  REPAIR  WINDSHIELD  WIPER 

MECHANISMS  AND  CONTROLS 


PERFORMANCE  OBJECTIVE: 

Using  the  required  tools,  service  manual,  and  an  automobile  with  mal- 
functioning windshield  wiper  mechanisms  and  controls;  repair  all  mal- 
functions in  accordance  with  manufacturer's  specifications.    Upon  completion, 
the  wipers  must  operate  as  prescribed  in  the  manufacturer's  operating 
instructions.  ,  - 


PERFORMANCE  ACTIONS: 

7.1901  Check, dash  control  level  or  button  for  shorts  or 
poor  contact  points. 

7.1902  Check  dash  control  to  determine  if  lever  is  sticking 
or  top  loose. 

7.1903  Check  electrical  wiper  motor  for  defects. 

7.1904  Check  for  problems  in  linkage,  drive  crank,  or 

.  pivot.  *  *  - 

7.1905  Check  reduction  gears  for  wear. 

7.1906  Repair  or  replace  malfunctioning  components. 

7.1907  Operation  test  the  wipers  and  controls  for  proper 
functioning. 


PERFORMANCE  STANDARDS:  " 

-    On  an  instructor  provided  automobile  with  malfunctioning  wind- 
shield wiper  mechanisms  and  controls,  locate  the  malfunctions 
and  make  the  necessary  repairs  to  restore  the  wipers  to  proper 
working  order. 


SUGGESTED  INSTRUCTION  TIME:      4  Hours* 


^Depends  on  make  and  type  unit. 


UNIT 
TASK 


7.0 
7.20 


ELECTRICAL  AND  IGNITION  SYSTEMS 
LEVEL  II 


REPAIR  OR  REPLACE  FUSE  BOX  ASSEMBLY 


PERFORMANCE  OBJECTIVE: 

Provided  a  vehicle  with  a  malfunction  in  the  fuse  block,  the  necessary 
tools  aal  equipment,  and  a  service  manual;  repair  or  replace  the  fuse 
block  as  is  required  in  the  manufacturer's  specifications. 

PERFORMANCE  ACTIONS :> 

7.2001       Disconnect:  negative  (-)  battery  cable  from  battery. 
•       7.2002       Disconnect  fuse  block  from  automobile. 

7.2003  Disconnect  wire  leads  from  fuse  block. 

7.2004  Determine  cause  of  problem  in  fuse  blbck. 

7.2005  Repair  the  fuse  block,  or  replace  it  if  necessary. 

7.2006  Reconnect  wire  leads  to  fuse  block  and  attach  the 
^  block  to  automobila. 

,* 

-  7.2007  Reconnect  battery  cables. 

7.2008  Test  fuse  block  for  proper  functioning. 

PERFORMANCE  STANDARDS: 

-    Repair  or  replace  fuse  block  on  instructor  provided  automobile 
with  a  malfunction  in  fuse  block. 

SUGGESTED  INSTRUCTION  TIME:      2  Hours 
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UNIT  7.0  .  ELECTRICAL  AND  IGNITION  SYSTEMS 

LEVEL  II 

TASK  7.21      *  REPLACE  CHASSIS  AND  UNDERHOOD  WIRING 


PERFORMANCE  OBJECTIVE: 

Given  access  to  the  required  tools,  equipment,  service  manual,  wiring 
harness  and  an. automobile;  replace  the  chassis  and  underhpod  wiring  in 
accordance  with  manufacturer's  procedures.    All  replacements  must  conform 
to  specifications  set  forth  in  the  vehicle's  service  manual. 


PERFORMANCE  ACTIONS : 

7.2101  Locate  manufacturer1*,  service  procedures. 

7.2102  Remove  designated  wiring  harness. 

7.2103  Install  given  wiring  harness. 

7.2104  Operational  test  replaced  harness. 


PERFORMANCE  STANDARDS: 

-    Replace  chassis  ard  underhood  wiring  in  a  vehicle  provided 
by  the  instructor. 

SUGGESTED  INSTRUCTION  jlIME:      Depends  on  type  of  vehicle  and  degree  of 

rewiring  necessary.     (Typically,  compet- 
.  ency  not  developed.) 


UNIT  7.0  ELECTRICAL  AND  IGNITION  SYSTEMS 

LEVEL  III 

TASK  7.22  TEST  AND  REWIRE  DASH  tfNITS 


PERFORMANCE  OBJECTIVE: 

Given  a  vehicle  with  a  known  malfunction  in  the  dash  unit,  the  proper 
tools  and  equipment,  and  service  manual;  locate  the  malfunction  and  make 
the  required  repairs  in  accordance  with  manufacturer's  specifications. 


PERFORMANCE  ACTIONS : 

7.2201  Determine  which  dash  uni*  is  defective. 

7.2202  .   Refer  to  manufacturers  manual  on  replacement-  of 

defective  unit. 

~ 7.2203       Remove  defective  unit. 

7.2204  Repair  unit  if  applicable. 

7.2205  Install  unit. 

7.2206,      Perform  operational  check." 

PERFORMANCE  STANDARDS: 

-    Locate  malfunction  and  make  required  repairs  on  instructor 
provided  automobile  with  malfunction  in  the  dash  unit. 


SUGGESTED  INSTRUCTION  TIME:      Depends  on  make  of  vehicle  and  type  of 

wiring.  (Typically,  competency  not  deve- 
loped.) 
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UNIT  7.0 


ELECTRICAL  AND  IGNITION  SYSTEMS 
LEVEL  III 


TASK  7.23  ANALYZE  CAUSE  OF  ELECTRICAL 

MALFUNCTION 


PERFORMANCE  OBJECTIVE: 

Given  a  vehicle  with  a  defective  electrical  circuit  and  a  service 
manual,  determine  the'cause  of  the  problem  and  estimate  the  required 
repairs  in  accordance  with  the  manufacturer's  specifications.    The  cause 
and  the  required  repairs  identified  must  agree  with  the  instructor's 
findings. 

PERFORMANCE  ACTIONS: 

7.2301  '  Determine  the  circuit  or  circuits  involved. 

7.2302  Check  all  fuses  in  fuse  block. 

7.2303  Refer  to  overhaul  manual  on  prescribed  vehicle 
wiring  schematic. 

7.2304  Consult  the  flat  rate  manual  on  electrical  circuit 
as  to*  allocated  time?" 

7.2305  Determine  the  components  and,  wiring  which  are  damaged. 

» 

PERFORMANCE  STANDARDS : 

-   On  an  instructor  provided  vehicle  with  evidence  of  an  electrical 
malfunction,  determine  the  cause  of  the  problem  and 
identify  all  necessary  repairs. 

SUGGESTED  INSTRUCTION  TIME:      £  Hours 


279 


312 


UNIT  7.0  ELECTRICAL  AND  IGNITION  SYSTEMS 

LEVEL  III  *  ' 


TASK    '       7.24*  REPLACE  IGNITION  SWITCH  AND  RESISTOR 


PERFORMANCE  OBJECTIVE: 

Given  access  to  required  tools,  ignition  switch,  ignition  resistor,  and 
an  operational  automobile;  replace  the  ignition  switch  and 'resistor  ih 
accordance  with  the  manufacturer's  specifications.    The  automobile  ? 
ignition  system  must  meet  the  manufacturer's  service  manual. 


PERFORMANCE  ACTIONS: 

7.2401  Locate  ignition  switch, 

7.2402  Refer  to  manufacturer's  manual  on  step-by-step 
procedure  for  Removing  and  installing  switch. 

7.2403  Remove  ignition  switch. 

7.2404  Install  new  ignition  switch. 

7.2405  Make  operational  check. 

7.2406  Locate  ignition  resistor.  ^ 

7*2407       Refer  to  manufacturer 's# manual  step-by-step  procedur 
for  removing  and  replacing  resistot.* 

7.2408  Remove  the^ignition  resistor  (wire  on  ballast). 

7.2409  Install  new  'ignition  resistor. 

7.2410  Perform  operational  check. 

♦ 

PERFORMANCE  STANDARDS: 

-    Replace  the  ignition  switch  and  resistor  in  the  automobile 
provided  by  the  Instructor. 

SUGGESTED  INSTRUCTION  TIME:      4  Hours 
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UNIT  7,0 
TASK  7.25 


ELECTRICAL  AND  IGNITION  SYSTEMS 
LEVEL  III 

EVALUATE  ALTERNATOR  AND 
REGULATOR  OUTPUT 


PERFORMANCE  OBJECTIVE: 

Given  necessary  diagnostic  test  equipment,  tools  and  specification 
martial,  test  chargiug  circuit  on  a  given  automobile  to  determine  if  its 
performance  is  in  accordance  with  manufacturer's  specifications. 


PERFORMANCE  ACTIONS: 


7.2501  Refer* to  vehicle  manufacturer  service  information  to 
determine  specifications  for  the  charging  circuit. 

7.2502  Refer  to  test  "equipment's  manufacturer  operating 
instructions  to  determine  testing  procedures. 

7'. 2503       Perform  the  following  tests: 

a.  Output  Test 

b.  Voltage  Regulator  Test. 

c.  Current  Regulator  Test,  if  appropriate. 

d.  '    Charging  Circuit  Voltage  Drop  Test. 


'PERFORMANCE  STANDARDS?'  * 

-   Test  the  charging  circuit  ±a-  the  automobile  provided  by  the 
instructor  and  evaluate  the  alternator  and  regulator  output. 


SUGGESTED  INSTRUCTION  TIME:      2.  Hours 
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ELECTRICAL  AND  IGNITION  SYSTEMS 
LEVEL  III 

REPAIR  OR  REPLACE  CHARGING 
SYSTEM  REGULATOR 


PERFORMANCE  OBJECTIVE: 

Given  a  vehicle  with  trouble  in  the  voltage  regulator,  the  necessary 
test . equipment  and  tools,  and  a  .service  manual;  locate  the  problem  and 
repair  or  replace  the  component (s)  as  required  by  manufacturer's  speci- 
fications. 

PERFORMANCE  ACTIONS: 

Disconnect  ground  cable  at  battery,  * 

Disconnect  the  wiring  harness  from  regulator. 

Remove  mounting  screws  and  remove  the  regulator. 

Make  sure  that  regulator  base  gasket  is  in  place 
before  installation. 

Check  regulator  and  make  necessary  adjustments  if 
possible,  if  not  replace  with  a  new  regulator. 

Make. sure  mounting  screws  are  not  over-tightened  and 
avoid  damaging  bushing* on  base  of  mounting  screws 

Replace  regulator  by  reversing  the  disassembly 
procesures, 

> 

PERFORMANCE  STANDARDS: 

-    On  an  instructor  provided  automobile  with  trouble  in  the 

voltage  regulator,  locate  the  malfunction  and  make  the  appro- 
priate repairs  or  replacement s* 

SUGGESTED  INSTRUCTION  TIME:      8  Hours* 


*Times  vary  for  internal  and  external  regulators. 
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UNIT  7.0 
TASK  7.26 


7.2601 
7.2602 
7.2603  ^ 
7.2604 

7.2605 

7.2606 

7.2607 


UNIT  7.0  ELECTRICAL  AND  IGNITION  SYSTEMS 

LEVEL  III 

TASK  7.27  ANALYZE  OR  ADJUST  ENGINE  PERFORMANCE 

USING  ENGINE  ANALYZER 


PERFORMANCE  OBJECTIVE: 

Assigned  an  engine  analyzer,  vehicle,  service  manual,  and  the  necessary 
tools;  test  and  perform  minor  adjustments  as  required  on  an  assigned 
vehicle  in  accordance  with  the  manufacturer's  specifications.  All 
adjustments  identified  by  the  instructor  must  be  recognized  and  performed. 


PERFORMANCE  ACTIONS : 

7.2701  Refer  to  vehicle  manufacturer's  service  information 
to  determine,,  procedure  and  specifications  on  the 
following: 

a.  Curb  idle  adjustment  +/-  50  RPM 

b.  Air-fuel  mixture  adjustment 

c.  Dwell  adjustment  +/-  2  degrees 

d.  '  Ignition  timing  adjustment  +/-  1  degree 

7.2702  Refer  to  engine  analyzer  manufacturer's  operating^ 
instructions  to  determine  analyzer  testing  procedure. 

7.2703  Perform  testing  procedure  to  determine  required 
adjustments. 

7.2704  Perform  all  required  minor  adjustments  in  accordance 
with  manufacturer's  procedure  and  specifications. 

PERFORMANCE  STANDARDS: 

-    Using  an  engine  analyzer,* analyze  and  adjust  as  appropriate,  an 
automobile  engine  provided  by  the' instructor,     All  adjustments 
identified  by  the  instructor  must  be  recognized  and  performed 
meeting  manufacturer's  specifications. 

SUGGESTED  INSTRUCTION  TIME:      3  Hours 


RELATED  TECHNICAL  INFORMATION:  - 

-  Describe  the  use  of  the  oscilloscope  in  diagnosing  ignition  system 
-  problems.  , 

-  Interpret  standard  oscilloscope  patterns  necessary  for  entry  level 
service  work  in  a  dealer  service  department. 
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jjNIT     -     7#o  ELECTRICAL  AND  IGNITION  SYSTEMS 

LEVEL  III 

TASK  7.28  STROBE  DISTRIBUTOR  AND  MODIFY/ 

CORRECT  ADVANCE  CURVES 


PERFORMANCE  OBJECTIVE: 

Given  a  distributor,  necessary  equipment,  and  required  tools;  place 
distributor  in  machine  and  check  timing  and  dwell  angle  and  make  adjust- 
ments in  accordance  with  the  manufacturer's  specifications. 

PERFORMANCE  ACTIONS: 

7.2801  Place  distributor  in  machine. 

7.2802  Check  advance  spring  tension. 

7.2803  Check  points  spring  for  correct  tension. 

7.2804  Check  distributor  shaft  busing  for  wear. 

7.2805  Set  dwell  angle  and  points  for  cam  bounce. 

7.2806  If  distributor  machine  is  not  available,  place  the 
•    <       distributor  in  a,  live  engine  and  check  advance  and 

points  spring  tension,  making  adjustments  as  necessary 

7.2807  Disconnect  the  distributor  vacuum  advance  hose  from 
the  distributor  and  plug  hose. 

7.2808  Locate  timing  marks  at  front  of  engine  on  the  harmonic 
. balancer • 

7.2809  Put 'small  amount  of  white  paint  or  chalk  on  correct 
-  *             marks  so  they  are  more  visible. 

7.281*0       Connect 'timing  light  to  number  one  cylinder. 

7.2811  Loosen  the  distributor  hold-down  screw. 

7.2812  Start  the  engine  and  rotate  the  distributor  until 
correct  marks  line  up. 

7.2813  Tighten  the  distributor  hold-down  screw  and  recheck 
timing. 
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UNIT 


7.0 


ELECTRICAL  AND  IGNITION  SYSTEMS 
LEVEL  III 


TASK 


7.28 


STROBE  DISTRIBUTOR  AND  MODIFY/ 
CORRECT  ADVANCE  CURVES 


PERFORMANCE  ACTIONS  (Con 


«t.): 


7.2814       Reconnect  vacuum  hose  and  check  performance  of 
engine • 

(NOTE:    If  engine  knocks  due  to  gasoline  quality, 

bump  timing  down  slightly,  preferably  during 
road  test  /["testing  under  load~?  )• 


On  an  instructor  provided  distributor  requiring  operational 
adjustment,  place  the  distributor  machine  (if  available)  and 
check  the  timing  and  dwell  angle  and  make  the  necessary  adjust 
ments  to  meet  the  manufacturer's  specifications. 


PERFORMANCE  STANDARDS: 


SUGGESTED  INSTRUCTION  TIME: 


8  Hours 
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UNIT  7.0 
TASK  7.29 


ELECTRICAL  AND  IGNITION  SYSTEMS 
LEVEL  III 

INSPECT  SECONDARY  CIRCUIT  LEAD  WIRES, 
DISTRIBUTOR  CAP,  AND  ROTOR,  AND  MEA- 
SURE SECONDARY  WIRE  RESISTANCE 


PERFORMANCE  OBJECTIVE: 

Given  an  automobile,  visually  inspect  the  secondary  wires,  distributor 
cap  and  rotor.    Make  an  ohmmeter  check  to  determine  if  replacement  is 
necessary  to  meet  manufacturer's  specifications.    All  defects  identified 
by  the  instructor  must  be  identified. 


PERFORMANCE  ACTIONS: 

7.2901  Refer  to  vehicle  manufacturer's  service  information 
to  determine  checking  procedure  and. specif icat ions . 

7.2902  Visually  check  the  condition  of  the  distributor  cap 
and  rotor. 

7.2903  Test  the  secondary  wires  for  the  proper  resistance 
value. 

7.2904  List  components  that  require  placement. 


PERFORMANCE  STANDARDS : 

-   On  an  instructor  provided  vehicle  with  an  electrical  problem 

in  the  secondary  circuit,  make  an  ohmmeter  check  and  visual 

inspection  of  the  circuit  and  identify  the  malfunctions  to  the 
instructor. 


SUGGESTED  INSTRUCTION  TIME:      2  Hours 


9 
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UNIT  7.0  ELECTRICAL  AND  IGNITION  SYSTEMS 

LEVEL  III 

TASK  7.30  INSPECT  IGNITION  SWITCH,  RESISTOR, 

WIRING,  AND  COIL  OF  THE  PRIMARY 
CIRCUIT 

 S 


PERFORMANCE  OBJECTIVE:  v 

Given  the  necessary  test  equipment  and  the  components  of  a  primary 
circuit  (ignition  switch,  resistor,  wiring,  and  coil),  visually  inspect 
and  make  tests  to  determine  if  each  unit  meets  the  manufacturer's  speci- 
fications.   Any  malfunctions  identified  by  the  instructor  must  be  recognized. 


PERFORMANCE  ACTIONS: 

7.3001       Refer  to  the  vehicle  manufacturer's  service  informatipn 
to  determine  checking  procedure  and  specifications 
for  the  primary  ignition  circuit  components. 


the  following  components. 
Ignition  switch. 
Ignition*  resistor. 
Ignition  primary  circuit  wiring. 
Ignition  coil. 
Ignition  by-pass  circuit. 

7.3003       List  each  defective  component. 

PERFORMANCE  STANDARDS: 

-    Inspect  and  test  the  ignition  switch,  resistor,  wiring  and 
coil  of  a  given  primary  circuit  and  identify  any  malfunctions 
that'  exist. 

SUGGESTED  INSTRUCTION  TIME:      2  Hours 


7.3002  ..Test 
a. 
b. 
c. 


ERIC 
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UNIT  7.0  ELECTRICAL  AND  IGNITION  SYSTEMS 

LEVEL  III 

TASK  7.31  REPLACE  COIL  OF  <THE  PRIMARY  CIRCUIT 


PERFORMANCE  OBJECTIVE: 

Provided  with  a  new  ignition  coil,  access  to  necessary  tools,  and  an 
operational  engine;  replace  ,  the  ignition  coil  in  accordance  with  the 
manufacturer's  service  procedures.    The  new  coil  must  be  operational  and 
meet  the  specifications  set  forth  in  the  manufacturer's  service  manual. 


PERFORMANCE  ACTIONS:  * 

7.3101  Remove  any  items  that  prevent  access  to  the  coil. 

7.3102  Remove  the  primary  and  secondary  wires  from  the 
coil. 

7.3103  Remove  securing  bolts  and  coil. 

7.3104  Reinstall  by  reversing  the  disassembly  procedures. 
7-.3105       Perform  operational  test  of  the  ignition  system. 

PERFORMANCE  STANDARDS  :> 

-  *  The  instructor  will  provide  a  vehicle  requiring  a  new  ignition 

coil. 

-  Replace  the  coil  and* perform  an  operational  test  for  proper 
functioning. 

« 

SUGGESTED  INSTRUCTION  TIME:      2  Hours* 
*Different  procedures  used  for  GM-HEI  system. 


288 


321  • 


UNIT  7,0  ELECTRICAL  AND  IGNITION  SYSTEMS 

LEVEL  III 

TASK  7.32  LOCATE  AND  REPAIR  SHORTS  AND  OPEN 

CIRCUITS  ,JN  WIRING 


PERFORMANCE  OBJECTIVE: 

Given  a  vehicle  with  a  shorted  wire  or  open, circuit,  the  necessary  tools 
and  test  equipment,  and  a  service  manual;  locate  and  repair  the  short  or 
open  circuit  to  meet  the  manufacturer's  specifications. 


PERFORMANCE  ACTIONS: 

7.3201  Locate  the  defective  circuit. 

7.3202  Refer  to  vehicle  manufacturer's  service  information 
to  determine  specifications. 

7.3203  Using  proper  tests  determine  reason  for  malfunction. 

7.3204  Repair  defective  circuit. 

7.3205  Test  circuit  for  proper  operation  in  accordance  with 
manufacturer's  specifications.  . 

PERFORMANCE  STANDARDS: 

-    On  an  instructor  provided  automobile  with  a  known  short  or 
open  circuit  in  the  wiring,  locate  the  short  and  make  the 
necessary  repairs. 

SUGGESTED  INSTRUCTION  TIME:      Depends  on  electrical  problem  encountered. 
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UNIX           7.0                                    ELECTRICAL  AND  IGNITION  SYSTEM 
 LEVEL  III   .1  

TASK  7.33  TEST  AND  REPAIR  ELECTRONIC  IGNITION 

SYSTEMS 


PERFORMANCE  OBJECTIVE: 

Given  a  vehicle  with  a  malfunction  in  the  electronic  ignition,  and  the 
proper  test  equipment  and  tools;  isolate  the  malfunction  and  repair  or 
replace  components  as  required,  in  accordance  with  the  manufacturer's 
specifications. 


PERFORMANCE  ACTIONS: 

7.3301  Disconnect  the  distributor  leads  trom  the  engine  - 
wiring  harness. 

7.3302  Connect  the  two  leads  of  an .ohmmeter  to  the  distri- 
butor leads  at  the  connector. 

7.3303  Rotate  the  magnetic  pickup  assembly  in  the  distri- 
butor through  the  vacuum  advance  travel  and  read  the 
ohmmeter. 

7.3304  Ohmmeter  reading  should  be  within  a  range  of  500-700 
:  ohms;  if  not  in  this  range  replace  the  magnetic 

pickup  assembly, 

7.3305  If  reading  is  within  500-600  ohms  range,,  disconnect 
one  ohmmeter  lead  from  the  distributor  connect  or 
connect  it  to  a  good  ground. 

7.3306  If  ohmmeter  needle  moves  to  end  of  scale  (0  ohms), 
replace  the  magnetic  pickup  assembly. 

7.3307  If  needle  does  .not  indicate  short,  and  there  was  no 
spark  when  the  spark  plug  wire  was  disconnected  from 
the  plug,  the  module  is  bad. 

7.33JD8       Replace  module,  as  necessary. 


PERFORMANCE  STANDARDS: 

-    Isolate  the  malfunction  and  repair  or  replace  the  components 
of  an  electronic  ignition* system  on  an  instructor  provided 
vehicle • 


SUGGESTED  INSTRUCTION  TIME:      4  Hours 


290 

■  v  323 


UNIT  7.C  /  ELECTRICAL  AND  IGNITION  SYSTEMS 

.LEVEL  III 


TASK  7.34  \  INSPECT  POINTS  AND  CONDENSER 

OF  PRIMARY  CIRCUIT 


PERFORMANCE  OBJECTIVE: 

Given  a  distributor,  inspect  the  contact  points  and  the  condenser  using 
an  ohmmeter  and  determine  if  replacement  is  required  to  meet  the  manu-' 
facturer's  specifications.    The  task  should  be  accomplished  satisfac- 
torily. 


PERFORMANCE  ACTIONS: 

/.3401       Refer  to  vehicle  manufacturer's  service  information 
to  determine  checking  procedures  and  specifications. 

7.3402  Visually  inspect  the  ignition  points  for: 

a.  Condition  of  contact  point  surface. 

b.  Alignment  of  the  contact  points,  l"v 

c.  Spring- tension. 

7.3403  Perform  any  additional  checking  recommended  by  the 
manufacturer. 

7.3404  List  any  defects  found. 


PERFORMANCE  STANDARDS: 

-  Inspect  the  contact  points  and  condenser  of  a  distributor 
provided  by  the  instructor  to  determine  if  replacement  is 
required  to  meet  operational  specifications. 


SUGGESTED  INSTRUCTION  TIME:      1  Hour 


ERIC 
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UNIT 
TASK. 


7.0- 
7.35 


ELECTRICAL  AND  IGNITION  SYSTEMS 
LEVEL  III 


REPLACE  POINTS  AND  CONDENSER  (Tune- 
up) 


PERFORMANCE  OBJECTIVE: 

Given  access  to  the  required  tools,  equipment,  ignition  points,  condenser 
and  an  operational  engine;  repiace  the  ignition  points  and  condenser  in 
accordance  with  the  manufacturer's  specif ications.    The  degrees  of  dwell 
must  be  within  2  degrees  of  the  manufacturer's  specifications. 


PERFORMANCE  ACTIONS: 

7.3501  Remove  the  distributor  cap. 

7.3502  Loosen  the  lead  screw  and  detach  the  leads. 

7.3503  Loosen  the  two  screws  holding  the  contact  set  to  the 
breaker  plate. 

> — ^-7.3504       Slip  the  contact  *et  out  from  under  the  screws. 

7.3505  Wipe  the  breaker  plate  clean  and  oil  the  lever  post, 
if  applicable. 

7.3506  Install  new  contacts,  attach  leads,  and  adjust  the 
point  opening,  making  sure  the  contacts  are  properly 
aligned.  I 

7.3507  Tighten  all  screws  and  recheck  the  point  opening. 

7.3508  Lubricate  the  distributor  as  specified,  and  reassemble 
the  distributor  cap  to  its  base. 

7.3509  Turn  engine  on  to  performance  test  the  points  and 
condenser. 

PERFORMANCE  STANDARDS: 

-    Replace  the  ignition  points  and  condenser  on  an  automobile 

provided  by  the  instructor  so  that  they  meet  the  manufacturer's 
specifications. 

SUGGESTED  INSTRUCTION  TIME:      2  Hours 
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UNIT  7.0  ELECTRICAL  AND  IGNITION  SYSTEM 

LEVEL  III 

TASK  7.36  OVERHAUL  DISTRIBUTOR* 


TPEREORMANCE  OBJECTIVE: 

Given  a  malfunctioning  distributor  and  the  necessary  tools  and  equipment, 
overhaul  the  distributor  and  calibrate  in  accordance  with  the  manufac- 
turer^ specifications.    The  degree  of  dwell  must  be  within  +/-  2  degrees 
of  the  manufacturer's  specifications. 


PERFORMANCE  ACTIONS: 

7*3601       After  the  cap,  rotor,  and  dust  seal  are  off,  disassem- 
ble the  terminal  and  take  out  the  braK^r  plate. 

7.3602  Remove  the  coupling  or  gear  by  grinding  or  filing 
off  the  peened-over  head  of  the  pin  and  driving  out 
the  pin. 

7.3603  Lift  the  shaft  and- advance  mechanism  assembly  out  of 
the  distributor  housing. 

7.3604  Disassembly  advance  mechanism,  noting  the  condition 
of  the  bearing  in  the  distributor  housing. 

7.3605  Repair  or  replace  worn  or  defective  parts  as  neces- 
sary. ** 

7.3606  Reassemble  distributor,  making  sure  shaft  and  end 
play  is  correct  when  installing  the  gear  on  coupling. 

7.3607  Make  adjustments  to  contact  points  and  advances. 

7.3608  Lubricate  the  distributor  before  reinstalling. 

<  7.3609    .  Install  distributor  and  performance  test  the  mech- 
anism.. 

PERFORMANCE  STANDARDS: 

-  On  an  instructor  provided  distributor  that  has  malfunctioned 
but  is  repairable,  overhaul  the  distributor,  calibrate  it  to 
the  manufacturer's  specifications,  install  it,  and  test  the* 
operation. 


SUGGESTED  INSTRUCTION  TIME:      4  Hours 


*Typically,  necessary  for  replacement  of  GM  magnetic  pickup, « 
**Typically,  bushings  are  not  replaced. 
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UNIT  7.0  ELECTRICAL  AND  IGNITION  SYSTEMS 

.LEVEL  III 

TASK  7.37  .  PERFORM  COMPLETE  ENGINE  TUNE-UP 


PERFORMANCE  OBJECTIVE:  .  . 

Given  an  automobile  needing  a  complete  engine^tune~up,  the  necessary*  * 
specifications,  tools  and  diagnostic  equipment,  and.  repair  or  replace- 
ment parts;  perform  a  complete  engine  tune-up  so  that  the  automobile 
operates  to  manufacturer^  specifications  and  to  the  standards  of  the 
instructor  (service  foreman). 

PERFORMANCE  ACTIONS:  > 

7.3701  Service  the  battery. 

7.3702  Service  the  crankcase  emission  control  system. 

7.3703  Service  and  test  the  carburetor  air  cleaner,  lubri- 
cate the  manifold  heat  control  valve . 

7.3704  Service  drive  belts. 

7.3705  Test  compression. 

7.3706  Service  spark  plugs. 

7.3707  Service  the  distributor  and  coil. 

7.3708  *   Service  spark-plug  cables. 

7.3709  Set  dwell  and  ignition  timing. 

7.3710  Replace  fuel  filter. 

7.3711  Service  automatic  choke. 

7.3712  Make  carburetor  adjustments.. 

7.3713  Service  the  fuel-evaporation  emission  control  system 

7.3714  Service  the  A.I.R.  system,  if  applicable. 

7.3715  Service  the  EGR  system,  .if  applicable. 

7.3716  Road-test  the  automobile  to  ensure  that  it  operates 
properly. 
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UNIT/ 
TASK 


7.0 

7.37  . 


'  ELECTRICAL  AND  IGNITION 'SYSTEMS 
LEVEL  III 

PERFORM  COMPLETE  ENGINE  TUNE-UP 
,(Con't.) 


PERFORMANCE  STANDARDS: 

Perform  3  complete  engine  tune-up  according  to  manufacturer's 
shop  manual' or" specification. 
'  -   The  above  steps  -should  provide  a  minimum  outline  of  items  to 
be  checkedy         '.  | 
-   Meet  the  instructor's  standards  for  tune-up. 


SUGGESTED  INTRUGTION  TIME:        8  .Hours 


RELATED  TECHNICAL  INFORMATION: 

-  Diagnostic  test  equipment. 

-  Engine  specifications. 


9 
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•    TASK  LISTINGS  ' 
AUTOMOTIVE  MECHANICS 


UNIT/TASK 
Unit  8.0  A 
8.01 


DESCRIPTION 


8.02 


8.03 


8.04 


8.05 


8.06 


DRIVE  TRAIN 


(Check  Fluid  Levels  in  Standard  Transmission)    Given  an 
automobile  with  a  standard. transmission,  check  the  lubri- 
cant level  and  fill  it  to  the  specified  level  with  a 
lubricant  recommended  by  the  manufacturer. 

(Check  Fluid  Levels  in  Automatic  Transmission  and  Fill  to  m 
Proper  Level)    Given  an  automobile  with  an  automatic 
transmission,  check  the  automatic  transmission  fluid 
level  and  add  the  specified  fluid  as  indicated  on  the 
gauge  rod  until  'the  indicator  shows  full  in  accordance 
with  given  procedures. 

(Select  Fluids  for  Proper  Application  Rubricate?)  Given 
an  automobile  to  lubricate  the  drive  train,  select  the 
proper  lubricanc  for  the  job  and  according  to  manufacturer's 

specifications . 

*  •» 

(Inspect  Universal  Joints  for  Wear  or„  Damage)  Provided 

with  a  drivelihe  assembly  with  known  defects,  access  to 

the  proper  tocls,  equipment,  and  service  manual;  inspect 

the  drive  shaft  U-joints,  and  center  bearings  for  malfunctions, 

All  malfunctions  identified  by  the  instructor  must  be 

recognized.    Upon  completion,  the  drive  shaft  will  operate 

without  excessive  noise  >and  vibration  and  the  U-joints 

will  not  leak. 

(Lubricate  U-joints)    Given  a  vehicle  requiring  lubrication 
of  U-joints,  service  data,  necessary  tools,  equipment, 
and  lubrication;  lubricate  U-joints  as  specified  in 
service  manual  or  inf ozonation. 

(Lubricate  Speedometer  Cable  Drive  Gear  , and  Housing) 

Provided  a  vehicle  and  access  to  the  proper  hand  tools, 

lubricant,  and  service  manual;  lubricate  the  speedometer 

cable  under  the  instructor^  supervision. 

The  cable  must  be  free  from  noise  and  binding  after 

lubrication. 
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UNIT  8.0  A  DRIVE  TRAIN  -  LEVEL  I 

TASK  8.01  CHECK  FLUID  LEVELS  IN  STANDARD 

.  TRANSMISSION 


PERFORMANCE  OBJECTIVE: 

Given  an  automobile  with  a  standard  transmission,  check  the  lubricant 
level  and  fill  it  to  the  specified  level  with  a  lubricant  recommended  by 
the  manufacturer. 


PERFORMANCE  ACTIONS; 

8.0101  Place  vehicle  on  lift,  and  raise  it. 

8.0102  Clean  dirt  and  grease  from  around  the  filler  plug. 
(Filler  plug  typically  is  on  the  side  of  the  trans- 
mission ♦) 

8.0103  Remove  filler  plug  using  the  drain  plug  wrench. 

8.0104  Check  lubricant  level  by  sticking  a  finger  in  the 
filler  hole.    (If  the  oil  can  be  touched  at  the  edge 
of  the  hole,  it  is  full.) 

8.0105  To  fill,  insert  grease  lube  pump  hose  ±n  filler 
hole. 

8.0106  Pump  gear  lubricant  into  transmission  until  gear 
lubricant  appears  at  filler  hole. 

8.0107  Remove  hose  and  wipe  end  of  hose  and  filler  hole 
area  • 

8.0108  Replace  filler  plug  in  hole  and  tighten  plug  so  it 
will  not  vibrate  loose. 

8.0109  Lower  car  and  remove  it  from  lift. 


PERFORMANCE  STANDARDS: 

-  Check  the  lubricant  level  of  a  standard  transmission  and  fill 
it  to  the  specified  leva!  with  a  lubricant  recommended  by  the 
manufacturer. 

SUGGESTED  INSTRUCTION  TIME:      1  Hour  * 
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UNIT 
TASK 


*8oO  A 
8.02 


PRIVE  TRAIN  -  LEVEL  T 


CHECK  FLUID  LEVELS  IN  AUTOMATIC 
TRANSMISSION  AND  FILL  TO  PROPER 
LEVEL 


PERFORMANCE  OBJECTIVE: 

Given  an  automobile  with  an  automatic  transmission,  check  the  automatic 
transmission  fluid  level  and  add  the  specified  fluid  as  indicated  on  the 
gauge  rod  until  the  indicator  shows  full  in  accordance  with  given  proce- 
dures. 


PERFORMANCE  ACTIONS: 

8.0201  Set  parking  brake. 

8.0202  Start  engine  and  warm  it  to  normal  operating  tempera- 
ture*, (equivalent  to  about  10  miles  of  driving). 

8.0203  Place  gear  selector  level  in  park  (P)  position  (or 
as  recommended  by  manufacturer). 

8.0204  Remove  transmission  fluid  gauge  rod5  wipe  dry,  and 
replace  in  tube. 

0 

8.0205  Remove  the  transmission  fluid  gauge  rod  and  check 
the  position  of  the  oil  on  the  gauge.  (Generally 
the  "Full"  toy 'Low"  range  on  the  gauge  is  one  pint 
of  fluid.)  x 

(NOTE:       If  f lUid  is  over  ."Full"  or  color  is  other 
than  normal,  see  instructor.) 

8.0206  Wipe  the  filler  tu^be  area  with  shop  cloth  to  prevent 
dirt  from  falling  i^to  the  filler  tube. 

\ 

8.0207  Insert  transmission  funnel  into  filler  tube. 

8.0208  Fill  transmission  with  fluid  as„ required  to  bring 
oil  mark  to  "Full11  mark  on  gauge. 

8.0209  Recheck  fluid  level,  adding  fluid  as  necessary. 

8.0210  If  fluid  is  above  "Full"  level,  drain  transmission 
to  prevent  aeration. 


PERFORMANCE  STANDARDS: 

» 

-    Check  the  automatic  transmission  fluid  for  a  given  vehicle  and 
add  fluid  as  necessary  to  bring  the  oil  up  to  "Full"  mark  on 
the  gauge. 


298 

331 


UNIT 


8.0  A 


DRIVE  TRAIN  -  LEV2L  I 


TASK 


8.02 


Check  fluid  levels  in  automatic 
transmission  and  fill  to  proper 

LEVEL  (Con't.)  / 


PERFORMANCE  STANDARDS  (Con't.): 


Use  a  transmission  fluid  specified  by  the  manufacturer. 


Determine  the  proper  transmission  fluid  for  the  automobile. 
Drain  fluid  if  overfilled. 

Avoid  transferring,  dirt  to  the  interior  of  the  transmission  by 
the  dipstick. 
Check  for  leaks. 


SUGGESTED  INSTRUCTION  TIME: 


1  Hour 


RELATED  TECHNICAL  INFORMATION: 
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UNIT  8*0  A  DRIVE  TRAIN  -  LEVEL  I 

TASK  8.03'  SELECT  FLUIDS  FOR  PROPER" 

APPLICATION  (LUBRICATE) 


PERFORMANCE  OBJECTIVE: 

Given  an  automobile  to  lubricate  the  drive  train,  select  the  proper 
lubricant  for  the  job  and  according  to  manufacturer's  specif ications^ 


PERFORMANCE  ACTIONS: 

8*0301       Identify  major  "lubricants  for  automotive  use: 

a*     Multipurpose*  'chassie  grease— front  suspension 
-  <  and  steering  linkage* 

b*     Multipurpose  gear  lubricant — to  replinish  supply 

in  standard  differentials  and  manual  transmissions* 
c*      Positive-traction  differential  lubricant— for 

positive-traction,  rear  end  vehicles  * 
d.     .Power-steering  fluikh 
e*     Automatic  transmission  fluid* 

f.  All-purpose  white  grease— lubricates  metal  body 
points  that  slide  or  rub  against  other  body  points 
such  as  latches,  hinges,  etc* 

g.  Engine '  oil— tc^  lubricate  points  requiring  penetration* 
h*      Silicone  spray  xuDricant— for  use  on  rubber  parts. 

i.      Graphite  spray— for  door  locks,  etc* 
j*     Manifold-heat  control-valve  lubricant. 

8*0302       Demonstrate  proper  choice  of  lubricant  for  specific 
drive  train  lubrication  needs* 


PERFORMANCE  STANpARDS: 

-    Sele'ct  the  proper  lubricant  to  lubricate  a  given  automobile 

drive  train  system  according  to  the  manufacturer's  specifications* 


SUGGESTED  INSTRUCTION  TIME:      3  Hours 

RELATED  TECHNICAL  INFORMATION: 

-    Replacement  of  grease  (Zerk)  fittings* 
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UNIT  8.0  A 

TASK  8.04 


DRIVE  TRAIN  -  LEVEL  I  . 

INSPECT  UNIVERSAL  JOINTS  FOR  WEAR  OR 
•DAMAGE  " 


PERFORMANCE  OBJECTIVE: 

Provided  with  a  driveline  assembly  with  known  defects,  access  to  the 
proper  tools,,  equipment,  and  service  manual;  inspect  the  drive  shaft, 
U-joints,  and  center  bearings  for  malfunctions.    All  malfunctions  identi- 
fied by  the  instructor  must  be  recognized.    Upon  completion,  the  drive 
shaft  will  operate  without  excessive  noise  and  Vibration  and  the  U-joints 
will  not  leak. 

/ 

PERFORMANCE  ACTIONS:  m  * 

8.0401  Raise  the  automobile.    If  not  on  lift,  place  safety 
jack  stands  under  it.  * 

*  m 

t 

8.0402  Make  visual  inspection  of  drive  shaft  and  U-joints: 

a.  Visually  inspect  drive  shaft  for  blurriness. 

b.  Make  sure  U-joints  flange  bolts  are  not  loose. 

c.  Examine  drive  shaft  for  physical  damage. 
Look  for  rusty  dry  powder  around  U-joints  and 

~$eals. 

d.  Check  for  excessive  play  in  U-joints. 


8.6403       Remove  drive  shaft.    (Ma.rk  it  so  it  can  be  properly 
aligned  during  reinstallation.) 

8.0404  Remove  center  bearing  snap  ring  and  bearing  assembly. 

8.0405  Check  U-joints  on  drive  shaft  for  wear,  oil  leakage, 
and  excessive  play. 

8.0406  Clean  and  relubricate  U-joints  and  center  bearing 
with  recommended  lubricants. 

8.0407  Replace  U-joint  and  center  bearing  assembly,  reconnect 
drive  shaft* 

PERFORMANCE  STANDARDS: 

-  Inspect  the  drive  shaft,  U-joints,  and  center  bearing^  c&  a 
given  automobile  and  identify  any  malfunctions  of  the  ^opponents 

\\ 

SUGGESTED  INSTRUCTION  TIME;      6  Hours 

RELATED  TECHNICAL  INFORMATIONS 

-  Blurring-whipping  of  the  drive  shaft  resulting  from  uneven 
movement . 
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UNIT  8.0  A 

TASK  8.05 


DRIVE  TRAIN  -  LEVEL  I 
LUBRICATE  U-JOINTS 


PERFORMANCE  OBJECTIVE: 

» 

Given  a  vehicle  requiring  .lubrication  of  U-joints,  service  data, 
necessary  tools,  equipment,  and  lubrication;  lubricate  U-joints 
as  specified  in  service  manual  or  information. 

PERFORMANCE  ACTIONS : 

(SEE  LUBRICATION  SECTION) 

PERFORMANCE  STANDARDS: 

-  (SEE  LUBRICATION  SECTION) 

-  Lubricate  U-joints  per  service  data. 

SUGGESTED  INSTRUCTION  TIME:      £  Hours 
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UNIT  8.0  A 


DRIVE  TRAIN  ->  LEVEL  I 


-TASK  &r06  —  "LOBRieATB-S-PEEDOMETER-eAfltE* 

DRIVE  GEAR  AND  HOUSING 


PERFORMANCE  OBJECTIVE: 

Provided  a  vehicle  and  access  to  the  proper  hand  tools,  lubricant,  and 
service  manual;  lubricate  the  speedometer  cable  under  the  instructor's 
supervision.    The, cable  must  be  free  from  noise  and  binding  after  lubri- 
cation. 


PERFORMANCE  ACTIONS: 

8.0601,      Locate  the  manufacturer's  information  concerning 
speedometer  lubrication. 

8.0602  Determine  cable  routing  and  location  of  securing 
clips  if  so  equipped. 

8.0603  Remove  speedometer  cable  and  housing. 

8.0604  Replace" the  speedometer  cable  if  required. 

8.0605  '  Check  the  speedometer  cable  and  housing  for  knicks 

before  installing. 

8.0606  .  Check  the  speedometer  head  for  possible  binding 

problems. 

8.0607  Reconnect  the  cable  to  the  head  and  transmission  and 
replace  the  securing  clips. 

8.0608  Read  test  to  check  speedometer  operation. 

*  * 

PERFORMANCE  STANDARDS : 

-  Lubricate  the  speedometer  cable  on  a  vehicle  provided  by  the 
instructor. 

SUGGESTED  INSTRUCTION  TIME:      2  Hours 
RELATED  TECHNICAL  INFORMATION: 

-  Select  correct  lubricant  for  the  job  according  to  specifications. 
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TASK  LISTINGS 
AUTOMOTIVE  MECHANICS  • 


UNIT/TASK  .  DESCRIPTION  -  \ 

Unit  8.0  B         DRIVE  TRAIN.  WITH  MANUAL  TRANSMISSION  MAINTENANCE  AND 
REPAIR 

8.01  (Adjust  Clutch)    On  a,  given  vehicle -requiring  a  clutch 
adjustment,  service  data  and  necessary  tools  and  equipment j 
check  for  proper  adjustment*  of '.  the  clutch  and  make  the 
necessary  adjustments  to  meet  service"  data  specifications. - 

8.02  .  (Repair  and  Replace  Slip-joints,'  U-joints)    Given  a 

vehicle  requiring  lubrication  service  to  the  universal 
joints^  and  access  to  the  proper  tools,  equipment,  and 
service  manual;  lubricate  the  universal  joints  following 
.  the  manufacturer's  recommeneded  procedures  and  specifi- 
cations.   Upon  completion,  the  U-  joints  will  function- 
without  leaking  around  the  seals. 

8.03  (Repair,  Replace,  or  Adjust  Front  Drive  Axle  Assemblies) 
Provided  a  vehicle  with. a  malfunctioning  front  drive  axle 
assembly,  and  access  to  the  proper  hand  tools,  equipment, 
and  service  manual;  adjust  or, replace • the  front  drive 
axle  assembly  in  accordance  with  the  manufacturer 's 
specifications .and  procedures. 

8.04  (Replace  Manual  Transmission  Rear  Seal,  Gasket,  and; 
Bushing  £in  Car  RepairsyO    Provided  a  standard  trans- 
mission, and  access  to  the  proper  hand  tools,  equipment, 
and  service  manual; ^replace  the  rear  seal  and  bushing 
following  the  manufacturer's  .recommended  procedures. 
Upon  completion,  thefe  will  be  no  leaks  or  excessive 
noise  in>the  repaired  areas. 

8.05  *  (Remove  and  Replace  Clutch,  Disc  Pressure  Plate,  Release 

/Throwou£7  Bearing,  Pilot  Bearing  /Bushing7,  and  Adjust 
External  Shaft  Linkage  on  Manual  Transmission)    Given  a 
vehicle  with  a  faulty  pilot  bearing',  clutch  disc  pressure 
plate  or  release  bearing,  and  access  to  the  proper  tools, 
equipment,  and  service  manual;  replace  th.e  pilot  bearing 
following  the  manufacturer's  recommended  procedures  and 
specif  ications • 

8.06  (Replace  Transmission  Mounts)    Provided  a  vehicle  with 
faulty  transmission  mounts,  ar*d  access,  to  the  proper  hand 
tools,  equipment  and  service  manual;  replace  the  trans- 
mission mounts  following  the  manufacturer's  recommended  _ 
procedures  and  specifications.    Upon  completion,  the 

moi  xts  will  be  secure  so  that  no  noise  or  shimmying  in 
tht     ransmission  occurs. 
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(Test  Manual  Transmission'  Operation)    Given  a  vehicle 
with  a  malfunction  in  the  manual  transmission *  and  access 
to  the  proper  tools, .equipment,  and  service manual,  jcheck 
the  traifsmissibn  in  all  speeds  and  identify  the.  prqblem(s) . 
Problem  identification  must  be  the*  same"  as  the  instructor *s. 

(Replace  Manual  Transmission)   .Given  a.  vehicle  with  a 
manual. transmission,  and  access  to  the  proper  tools, 
equipment i;  audi  service  manual;  replace  the  transmission 
following  the  manufacturer's  procedures  and  specifications. 
When  completed,  the  transmission  will  not  leak,  shimmy f> 
or  contain  problems  in,  shifting. 

(Rebuild  Itonual.  Transmission)    Provided  a  standard  trans- 
mission with;  know  defects,  and  access  to  the* proper  hand 
tools,  equipment,  and  service  manual?  disassemble  and 
repair  the  "defective,  components  of  the  transmission, 
following  the  manufacturer^  recommended  procedures  and 
specifications.    All'  known  defects  in  the  transmission 
must  bet  identified  and  repaired. 

(Replace  Rear  Axle  Sha£t,  Searing,  and  Seal)    Provided  a 
vehicle,  and  access  to  the  proper  hand  tools,  equipment, 
and  service  manual;  replace  the  rear  axle  shaft,  bearings, 
and  seal,  following  the  manufacturer's1 recommended,  procedures 
and  specifications.    Upon  completion,  there  will  be-  nb 
leaks  or  excessive  noise  in  the  rear  axle-  assembly. 

(Replace  Pinion  Seal)  "  Given  a  vehicle  with  a  leaking 
pinion  seal,  access  to  the  proper  hand  tools,  equipment, 
parts  and  service  manual;  replace  the  pinioil  seal  according, 
to  th^  manufacturer's  recommended  procedures. 

(Diagnose  Differential  Malfunctions)    Given  a  car  with 
-  known  differential  defect (s),  conduct  a  diagnostic  check 
or  road  test  under  instructor 's- supervision. 

{Repair  or  Replace  Differential)    Given  an  automobile 
with  a  repairable  defect  in  the  differential,  and  access 
to  the  proper  tools,  equipment,  and  service  manual;' 
repair  the  defective  parts  (or  replace,  if  necessary)  in 
accordance  with  the  manufacturer's  procedures  and  specifications 
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UNIT  8.0  B.  DRIVE  TRAIN  -  LEVEL  II 

TASK  8.01  ADJUST  CLUTCH 


PERFORMANCE  OBJECTIVE: 

On  a  given  vehicle  requiring  a  clutch  adjustment,  service  data  and 
necessary  tools  and  equipment;  check  for  proper  adjustment  of  the  clutch 
and  make  the  necessary  adjustments  to  meet,  service  data  specifications.. 

PERFORMANCE  ACTIONS':  - 

Check  clutch  specifications  in  service  data. 

Measure  pedal  height  and  adjust-  pedal;  stop  bolt  for 
proper  height  as  necessary*.  ' 

Observe  amount-  of  pedal  free  play. 

Adjust  linkage  for  proper  free  play, 
a*      Loosen  linkage  adjustment  nut  ■ 

b.  Move  it  up  or  down  rod  as  necessary 

c.  For  cable-operated  clutch  linkage,  adjust  by 
lengthening  or  shortening  clutch  cable  housing. 

After  adjustment,  measure  free  play. 

If  appropriate,  check  hydraulic  clutch  linkage  and 
adjust. 

Check  pedal  free  play. 

PERFORMANCE  STANDARDS: 

-  Determine  proper  clutch  pedal  height  and  free  play  and  make 
necessary  adjustments  to  meet  vehicle  service  data  specifi- 
cations-. 

-  Student *s  measurements  should  agree  with  instructor's  findings. 

I 

SUGGESTED  INSTRUCTION  TIME:      2  Hours 


8.0101 
8.0102 

8.0103 
8.0104 

8.0105 
8.0106 

8.0107 


t 

/ 
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UNIT  8.0  B  DRIVE  TRAIN  -  LEVEL  II 


TASK  '        8.02   -REPAIR-AND-REPUGE-SL-I-P- JOINTS, 

.   .  U- JOINTS 


PERFORMANCE  OBJECTIVE : 

Given  a  vehicle  requiring  lubrication  service  to  the  universal  joints , 
and  access  to  the  proper  tools,  equipment,  and  service  manual;  lubricate 
the  universal  joints  following  the  manufacturer's  recommended  procedures 
and  specifications.    Upon  completion,  the  U-joints  will  function  without, 
leaking  around  seals. 

(NOTE:       Cross-and-yoke  U-joints  used  for  description.) 


PERFORMANCE  ACTIONS: 

8.0201  Raise  automobile  for  access  to  the  drive  shaft. 

8.0202  Remove  drive  shaft  (Mark  shaft  to  allow  proper 
alignment  during  reinstallation.) 

8.0203  Using  U-joints  press  or  vise  to  hold  the  drive  shaft 
steady.,  disassemble  the  U-joint. 

8.0204  Remove  U-joints  clips  or  locking  device  (bearing 
caps) • 

8.0205  If  the  U- joint  is  being  removed  for  lubricating, 
clean  out  the  old  grease  as  much  as  possible  and 
check  the  condition  of  the  bearing  seals,,  replace 
the  joint  if  wear  is  evident  or  seals  damaged. 

8.0206  Before  installing  a  new  joint,  check  to  determine  if 
it  has  ample. lubrication. 

8.0207  Install  the  repacked  or  replacement  U-joint. 

8.0208  Install  clips  or  locking  devices  being  sure  that  they 
are  located  properly  and  seated. 

8.0209  Reinstall  the  drive  shaft  in  the  vehicle. 

8.0210  Road  test  to  check  performance. 

PERFORMANCE  STANDARDS: 

-  Lubricate  the  universal  joints  on  an  automobile  provided  by 
the  instructor. 

-  Performance  must  be  to  instructors  standards. 

-  Lubricate  and  replace  U-joints  to  manufacturer's  specifi- 
cations. 
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UNIT  8.0  B  o  ■    DRIVE  TRAIN  -  LEVEL  II 

TASK —    8702~  "  REPAIR  AND  REPLACE.  SLIP- JOINTS, 

\       -  U- JOINTS  (Con't.) 


SUGGESTED  INSTRUCTION  TIME:      4  Hours 


RELATED  TECHNICAL  INFORMATION: 


-  Determine  proper  lubricate  according  to  specif ications* 

-  Handling  of  drive  shaft* 

-  Demonstrate  ability  to  determine  if  U-joint  is  defective  or 
not» 


/ 
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UNIT  8.0  B  !  DRIVE  TRAIN  7  LEVEL  ll 

TASK  .         8.03  '  REPAIR,  REPLACE,  OR  ADJUST  FRONT 

DRIVE  AXLE  ASSEMBLIES 


PERFORMANCE  OBJECTIVE: 

Provided  a  vehicle,  with  a  malfunctioning  front  drive  axle  assembly; 
and  access  to  the  proper  hand  tools,,  equipment,  and  service  manual; 
adjust  or  replace  the  front  drive  axle  assembly  in  accordance  with 
the  manufacturer's  specifications  and  procedures. 


PERFORMANCE  ACTIONS: 

8.0301  Lift  vehicle  and  place  stands  under  frame. 

8.0302  Drain  the  differential. 

8.0303  Remove  front  tires  and  wheels. 

8.0304  Remove  drive  shaft  with  joint  from  differential. 

8.0305  Remove  lower  ends  of  front  shucks.  ' 

8.0306  Disconnect  front  brake  line  at  flex  line. 

8.0307  Remove  front  spring  bolts. 

8.0308  Lift  axle  assembly  up  and  remove  from  either  side. 

8.0309  To  reinstall  new  axle  assembly,  reverse  the  steps. 

8.0310  Fill  brake  master  cylinder  and  bleed  £ront  brakes. 

8.0311  RbJill  master  cylinder. 

8.0312  Fill  differential  with  proper  -  lubrication. 

PERFORMANCE  STANDARDS: 

-    Adjust  or  replace  front  drive  axle  assembly  in  accordance 
to  manufacturer's  service  data.  y 

SUGGESTED  INSTRUCTION  TIME:      16  Hours 
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UNIT  8.0B 


DRIVE  TRAIN  -  LEVEL  II 


TASK  8*04  REPLACE  MANUAL  TRANSMISSION  REAR 

SEAL,  GASKET,  AND  BUSHING  (IN  CAR 
REPAIRS) 


PERFORMANCE  OBJECTIVE: 

Provided  a  standard  transmission,  and  access  to  the  proper  hand  tools, 
equipment,  and  service  manual;  replace  the  rear  seal  and  bushing  following 
the  manufacturer's  recommended  procedures.    Upon  completion,  there  will 
be  no  leaks  or  excessive  noise  in  the  repaired  areas. 

PERFORMANCE  ACTIONS: 

8.0401  All  safety  procedures  must  be  followed.  Raise 
vehicle  and  place  safety  stands  under  frame. 

8.0402  Drain  transmission. 

8.0403  Remove  drive  shaft. 
(NOTE:    Mark  drive  shaft.) 

8.0404  Remove  output  shaft  housing  from  transmission.  If 
transmission  mount,  attaches  to  housing,  the  trans- 
mission must  be  supported  ,by  a  jack. 

8.0405  Using  proper  tools,  remove  and  replace  the  seal  and 
bushing. 

8.0406  Install  housing,  using  new  gaskets. 

8.0407  Install  drive  shaft. 

8.0408  Refill  transmission. 

8.0409  Test  and  Check  for  leaks  or  excessive,  noise. 


PERFORMANCE  STANDARDS: 

-   Replace  rear  seal  and  bushing  following  manufacturer's  service 
data.    There  must  be  no  le*ks  or  excessive  noise  from  the^ 
completed  repair. 

W 

SUGGESTED  INSTRUCTION  TIME:      4  Hours 


RELATED  TECHNICAL  INFORMATION: 

-   Use  of  transmission  jack  and  transmission-to-jack  safety 
chains . 
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UNIT  8.0B  DRIVE  TRAIN  -  LEVEL  II 

TASK  8.05  REMOVE  ANP  REPLACE  CLUTCH,  DISCL 

PRESSURE.  PLATE,  RELEASE  (THROWOUT) 
BEARING,  PILOT  BEARING  (BUSHING), 
AND  ADJUST  EXTERNAL  SHAFT  LINKAGE 
ON  MANUAL  TRANSMISSION 


PERFORMANCE  OBJECTIVE: 

Given  a  vehicle  with  a  faulty  pilot  bearing,  clutch  disc  pressure  plate 
or  release  bearing,  and  access  to  the  proper  tools,  equipment,"  and 
service  manual;  replace* the  pilot  bearing  following  the  manufacturer's 
recommended  procedures  and  specifications* 


PERFORMANCE  ACTIONS: 

8.0501  All  safety  procedures  must  be  followed.    Jack  up  vehicle 
and  place  safety  stands  under  frame* 

8.0502  Drain  transmission. 

8.0503  Remove  drive  shaft. 

8.0504  Using  proper  jack,  remove  transmission. 

8.0505  Remove  clutch  bearing,  pressure  plate,  and  disc. 

8.0506  With  correct  puller,  remove  pilot  bearing  from  fly 
wheel. 

8.0507  Install  new  pilot  bearing. 

8.0508  Install  clutch,  using  aligning  tool. 

8.0509  Install  transmission. 

8.0510  Install  drive  shaft. 

8.0511  Rafill  transmission  with  specified  lubricant. 

8.0512  Adjust  external  shaft  linkage  as  follows: 

a.  If  shifter  is  on  column  or  floor  place  in 
neutral. 

b.  Loosen  clamps  on  linkage  and  adjust  to  manu- 
facturer's specifications. 

c.  Retighten-  clamps  and  check  for  smooth  shifting 
in  all  gears. 

d.  Repeat  process  if  still  loose  or  too  tight. 

8.0513  Test  for  operation. 


311 


ERIC  344 


UNIT  8.0  B 


DRIVE  TRAIN  -  LEVEL  II 


TASK  8.05  REMOVE  AND  REPLACE  CLUTCH,  DISC 

PRESSURE  PLATE,  RELEASE  (THROWOUT) 
BEARING,  PILOT  BEARING  (BUSHING), 
AND  ADJUST— EXTERNAL -SHAFT— LINKAGE- 

ON  MANUAL  TRANSMISSION  (Con't.) 


PERFORMANCE  STANDARDS: 

-    Remove  and  replace  clutch,  disc  pressure  plate,  release  (throwout) 
bearings,  pilot  bearings  (bushings)  and  adjust  external  shaft 
linkage  on  manual  transmission  following  manufacturer's  recom- 
mended procedures  and  meeting  service  data  specifications. 


SUGGESTED  INSTRUCTION  TIME:      4  Hours 
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UNIT  8.0  B 

TASK  tf.06 


DRIVE  TRAIN  -  LEVEL  II 
REPLACE  TRANSMISSION  MOUNTS 


PERFORMANCE  OBJECTIVE:  . 

Provided  a  vehicle  with  faulty  transmission  mounts,  and  access  to  the 
proper  hand  tools,  equipment  and  service  manual;  replace  the  trans- 
mission mounts  following  the  manufacturer's  recommended  procedures  and 
specifications.    Upon  completion,  the  mounts  will  be  secure  so  that  no 
noise  or  shimmying  in  the  transmission  occurs. 

PERFORMANCE  ACTIONS: 

8.0601  All  safety  procedures  must  be  followed.    Jack  up 
vehicle  and  place  safety  stand  under  frame. 

8.0602  With  suitable  jack  support  rear  of  motor  trans- 
mis ss ion- 

8.0603  Remove  mount  bolts  and  mounts.    On  somu  vehicles  the 
transmission  must  be  raised  to  remove  the  mounts. 

8.0604  Place  new  transmission  mounts  into  position  and 
torque  to  specifications,  if  necessary. 

8.0605  Remove  support  jacks  and  put  car  on  floor. 

8.0606  Start  engine  and  check  mounts  for  looseness. 


PERFORMANCE  STANDARDS:  , 

-   Replace  faulty  transmission  mounts  so  mounts  are  secure  with 
no  noise  or  shimmying. 


SUGGESTED  INSTRUCTION  TIME:      4  Hours 
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UNIT  8.0  B  DRIVE  TRAIN  -  LEVEL  II 

*  *  K  *\ 

TASK  8.07  TEST  MANUAL  TRANSMISSION  OPERATION 


TERFORHMCE^B^^TIVE : 

Given  a  vehicle  with  a  malfunction  in  the  manual  transmission,  and  ^ 
access  to  the  proper  tools,  equipment,  and  service  manual,  check  the 
transmission  in  all^speeds  and  identify  the  problem(s).  Problem 
identification  must  be  the  same  as  the  instructors. 


PERFORMANCE  ACTIONS: 


8.0701.      Jack  up  car  and  place  safety  stand  under  frame.  All 
safety,  procedures  must  be  followed. 

8.0702  Visually  inspect  the  transmission  for  damage  or 
leaks • 

8.0703  Start  engine  and  test  for  which  gear(s)  the  mal- 
function occurs. 

8.0704  Determine  what  the  malfunction  is.    (Clanging  noise, 
whining,  grinding  noise,' etc.) 

8.0705  If  no  malfunction,  lower  car  and  road  test. 


PERFORMANCE  STANDARDS: 

-    Check  a  manual  transmission  in  all  speeds  and  identify  any 
problems  that  occur. 


SUGGESTED  INSTRUCTION  TIME:      2  Hours 
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UNIT  .  8.0  B 
TASK  8.08 


DRIVE  TRAIN  -  LEVEL  II 
REPLACE  MANUAL  TRANSMISSION 


PERFORMANCE  OBJECTIVE: 

Given  a  vehicle  with  a  manual  transmission,  and  access  to  the  proper 
tools,  equipment,  and  service  manual J  replace  the  transmission  following 
the  manufacturers  procedures  and  specifications.    When  completed, 
the  transmission  will  not  leak,  shimmy,  or  contain  problems  in  shifting. 


PERFORMANCE  ACTIONS: 

8.0801  All  safety  procedures  must  be  followed,  jack  up 
vehicle  and  place  safety  stands  under  frame,, 

8.0802  Drain  transmission. 

8.0803  Remove  drive  shaft. 

8.0804  If  mounts  are  attached  to  transmission,  the  rear 
of  the  motor  must  be  supported  with  a  jack  and  the 
mounts  removed. 

••  8.0805  Remove  transmission. 

8.0806  To  install,  reverse  procedure. 

8.0807  Refill  transmission  with  lubricant. 

8.0808  Road  test  for  problems. 

PERFORMANCE  STANDARDS: 

-  On  a  given  vehicle,  replace  the  manual  transmission  following 
the  manufacturer's  procedures  and  adjusting  the  transmission 
to  meet  service  data  specifications. 

-  The  newly  installed  transmission  must  not  leak,  shimmy,  or  con- 
tain problems  in  shifting. 

SUGGESTED  INSTRUCTION  TIME:      6  Hours  ^ 
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•UNIT  8*0  B  DRIVE  TRAIN  -  LEVEL  II 

TASK  8.09'  lipUILD  MANUAL  TRANSMISSION 


PERFORMANCE  OBJECTIVE;  \ 

Provided  a  standard  transmission  with  known  defects,  and  access  to  the 
proper  hand  tools,,  equipment,;  and.  service  manual;  'disassemble  and  repair 
the  defective  components  of  the  transmission,  following  the  manu- 
facturer^ recommended  procedures  and  specifications.    All  known  defects 
in  the  transmission  must  be  identified  and  repaired. 


PERFORMANCE  ACTIONS: 

8.0901  Locate  the  manufacturer  J s  information  and  speci- 
fications on  the  given  transmission. 

8.0902  Remove  the  transmission  cover  and  visually  inspect 
all  visible  gears,  synchronizers,  and  spacers. 

8.0903  Following  the  manufacturers  disassembly  procedures, 
disassemble  the  transmission  and  check  the  parts  for 
nicks,  burrs*,  or  brok&n  gear  teeth. 

.  8.0904  Check  cluster  gear  for  correct  thickness  spacers 
with  a  caliper  micrometer  against  manufacturer's 
recommended  thickness. 

8.0905  Check  all  other  components  in  the  transmission  for 
wear,  leaks,  or  other  problems. 

8.0906  When  the  problem(s)  is  located,  repair  the 
malfunction. 

8.0907  Make  sure  the  cause  ot  the  malfunction  is  corrected, 
as  well  as  the  defective  parts. 

8.0908  Reassemble  the  transmission  and  test  it  for  proper 
functioning. 


PERFORMANCE  STANDARDS: 

-  Disassemble  and  repair  a  defective  component  of  the 
transmission  according  to  the  manufacturer's  recommended 
procedures  and  specifications. 

-  All  known  defects  in  the  transmission  must  be  identified  and 
repaired. 


SUGGESTED  INSTRUCTION  TIME:      16  Hours  minimum 
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UNIT  8.0  |  DRIVE  TRAIN  -  LEVEL  if 

TASK  8. lo]  REPLACE  REAR  AXLE  SHAFT,  BEARING  AND 

SEAL 


PERFORMANCE  OBJECTIVE: 


Provided  a  vehicle,  and  access  to  the  proper  hand  tools,  equipment,  and 
service  manual;  replace  the  rear  axle  shaft,  bearings  and  seal  following 
the  manufacturer's  recommended  procedures  and  specifications*  Upon 
completion,  there  will  be  no  leaks  or  excessive  noise  4.n  the  rear  axle 
assembly.  ' 


PERFORMANCE  ACTIONS: 

8.1001  Lift  vehicle. 

8.1002  Remove  rear  wheel. 

8.1003  ■     Remove  rear  brake  drum.         ,  h 

8.1004  Remove  axle  bearing  retainer  bolts,  if  necessary. 
8.1005_^    Remove  axle  shaft. 

8.1006  Remove  bearing  from  shaft. 

8.1007  Clean  axle  shaft. 

8.1008  Dress  new  bearings  on  shaft. 

8.1009  Reverse  disassembly  procedures  to  reassemble  the 
components. 

PERFORMANCE  STANDARDS: 

-    Remove  and  replace  the  rear  axle  shaft,  bearings  and  seal  on  a 
given  drive  train  following  manufacturer's  procedures  and 
specifications.    Upon  completion,  there  must  be  no  leaks  or 
excessive  noise  in  the  rear  axle  assembly. 

r 

SUGGESTED  INSTRUCTION  TIME:      12  Hours 


o 
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UNIT  8.0  B       ;  DRIVE  TRAIN  >-  LEVEL  II 

TASK  8.11  REPLACE  PINION  SEAL 

.PERF.QKl^CE_OBJECTIViL:__-  :  -  / 

Given  a  vehicle  with  a  leaking  pinion  seal,  access  to  the  proper 

hand  tools,  equipment,  parts  and  service  manual;  replace  the  pinion  seal 

according  to  the  manufacturer's  recommended  procedures. 

PERFORMANCE  ACTIONS: 

8.1101  Raise  vehicle  from  floor. 

8.1102  Remove  rear  drive  shaft  with  joint  from  differential 

8.1103  Place  drain  pan  under  front  of  differential. 

8.1104  Remove  pinion  nut. 

8.1105  Remove  yoke  from  pinion  shaft. 

8.1106  Remove  pinion  seal  using  a  seal  puller. 

8.1107  Clean- housing  and  yoke. 

8.1108  Replace  pinion  seal  using  a  seal  driver. 

8.1109  Inspect  yoke  for  damage  or  wear. 

8.1110  Replace  yoke,  if  necessary. 

8.1111  Tighten  to  manufacturer's  specifications. 

♦ 

8.1112  ■ Replace  drive  shaft. 

8.1113  Check  and  fill  differential  with  proper  lubrication. 

8.1114  Check  and  clean  air  vent. 


PERFORMANCE  STANDARDS : 

-    Replace  pinion  seal  in  a  given  vehicle  according  to  manu- 
facturer's recommended  procedures. 


SUGGESTED  INSTRUCTION  TIME:      8  Hours 
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UNIT  -        8^0  B  '  DRIVE . TRAIN . -  LEVEL  II       -  * 

TASK  8.12  DIAGNOSE  DIFFERENTIAL  MALFUNCTIONS 


PERFORMANCE  OBJECTIVE: 

Given  a  car  with  known  differential  defect(s),  conduct  a  diagnostic  check 
or  road  test  under  instructor's  supervision. 


PERFORMANCE  ACTIONS: 

8.1201  ^  Prior  to  road  testing  for  drive  axle  assembly  problems* 

*check  the  lubricant  level.    Add  lubricant  as  necessary. 

8.1202  Check  tires  for  saw  tooth  wear  pattern  or  for  mud 
and  snow  tires  design  which  might  produce  vibrations 
or  noise.  *  « 

**  * 

8.1205       Bring  tire  pressure  to  specifications,. 

8.1204  Drive  vehicle  far  enough  to  warm  lubricant. 

8.1205  Check  action  during:    (a)  drive ,  (b)  cruise  (engine 
driving  enough  to  maintain  car  speed),  (c)  float 
(engine  neither  driving  nor  holding  back)— car  speed 
allowed  tb  slowly  decrease) ,  and  (d)  coast  (accelerator 
released,  engine  on  compression). 

8.1206  During  the  road  test,  noise  produced  by  front  wheel 
bearings-  often  can  be  reduced  or  altered  *by  pressing 
on  the  brake  while  maintaining  car  speed. 

8.1207  Operate  engine  with  the  car  standing  still,  at  the 
approximate  RPM  at  which  the  sound  was  noticed 
during  the  road  test.    If  the  sound  is  noticed 
during  this  test,  It  is  obvious  that  the  problenris 
not  in  the  drive  axle. 


PERFORMANCE  STANDARDS : 

-  Road  test  a  given  vehicle  to  diagnose  differential  malfuncticms. 

-  Findings  must  be  in  agreement  with  the  findings  of  the  instructor. 


SUGGESTED  INSTRUCTION  TIME:      2  Hours 
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UNIT 
TASK 


8.0  B 
8.13 


DRIVE  TRAIN  -  LEVEL  II 

REPAIR  OR  REPLACE  DIFFERENTIAL 


PERFORMANCE  OBJECTIVE: 

Given  an  automobile  with  a  repairable  defect  in  the  differential,  and 
access  to  the  proper  tools,  equipment,  and  service  manual;  repair  the 
defective  parts  (or  replace,  if  necessary)  in  accordance  with  the  manu- 
facturer's procedures  and  specifications. 

PERFORMANCE  ACTIONS: 

8.1301  Raise  vehicle  from  floor. 

8.1302  Drain  the  differential. 

8; 1303  Remove  rear  tires  and  wheels. 

8.1304  Remove  rear  brake  drums. 

8.1305  Remove  all  backing  plate  bolts. 

8.1306  Remove  rear  axle. 

8.1307  Remove  drive  shaft  with  joint  ,at  differential. 

8.1308  Remove  bolt  or  nut  holding  carrier    asemble  to  axle 
hous ing. 

  8.1309       Remove  carrier  assembly  from  axle  housing. 

3.1310  Clean  carrier  assembly. 

8.1311  Mark  the  adjusting  caps  and  nuts  for  identification. 

8.1312  Remove  adjusting  cap  bolts. 

8.1313  Remove  rear  gear  and  carrier  assembly  by  lifting  out 
housing* 

8.1314  Remove  pinion  nut. 

8.1315  Remove  yoke  from  pinion  shaft. 

8.1316  Remove  pinion  seal* 

8.1317  Remove  pinion  and  pinion  bearings* 

8.1318  Remove  axle  gears  and  spider  gears. 


UNIT     -   ,8,0  6  DRIVE  TRAIN  -  LEVEL  It 

TASK  8.13  REPAIR  OR  JR.EELACE  DIFFERENTIAL 


PERFORMANCE  ACTIONS  (Con't.): 


8*1319       Replace  rear  bearing  on  pinion  shaft, 

8.1320  Install  pinion,  shaft  in  housing,  install  outer  or 
front  bearing  and  5'.oke. 

8.1321  Preload  bearings  to  manufacturers  specifications 
with  new  crush  ringsV  j 

8*1322  '     Remove  yoke,  install,  pinion  seal. 

8.1323  Assemble  ring  gear,  spider  and  axle  gears. 

8.1324  Install  assembly  in  carrier  making  sure  the  adjusting- 
caps  and  nuts  are  on  the  rigfr^ marked  side.  . 


PERFORMANCE  STANDARDS: 

-  Remove,  repair,  and  replace  differential  with  all  components 
installed  and  .working 'properly,  according  to.  manufacturers 
specifications .  * 

-  Recognize  defective  or  broken  components,  visually  check  and 
detect  differential  leaks  or^faulty  components. 

SUGGESTED  INSTRUCTION  TIME:  16  Hours  ' 
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TASK  LISTINGS 
AUTOMOTIVE  MECHANICS 


UNIT/TASK 
Unit  8.0-C- 
8.01 


8.02 


8.03 


8.04 


8.05 


8.06 


8.07 


DESCRIPTION  •  - 

-AUTOMAT-IG- -TRANSMISSION1  MAINTENANCE—AND-  REPAIR 

(Perform  Operational  Tests  on  Automatic  Transmission)' 
Given  as vehicle  and  access,  to  a  service  manual;  perform?  • 
an  operational  test,  in  all-  selector  speeds,  of  an  auto^ 
matic  transmission  and  identify  any  malfunctions  that, 
exist*    All  malfunctions  identified  by  the  instructor 
must  be  recognized*  ^  , 

(Adjust  Column-Type  Linkage)    Using  the  proper  service  . 
manual,  hand  tools',  and  equipment;  adjust  the  trans-  » 
mission  linkage  on  a  given  automobile,  following  the. 
manufacturer's  specifications  and  recommended  procedures* 

(Adjust  Floor  Linkage)    Provide  a  vefiicle^  with  floor- 
mounted  transmission  linkage,  access, £o  a  service  manual, 
hand  tools,  and  equipment;  adjust  the  transmission  linkage 
in  accordance  with  the  manufacturer's-  recommended  procedures 
and  specifications* 

(Adjust  Linkage  From  Engine  to  Automatic  Transmission) 
Given  a  vehicle  with  an  automatic  transmission,  and  / 
access  to  the  proper  hand  tools,  equipment,  and  service  / 
manual;  adjust  the  engine-to-transmission  linkage  in# 
accordance  with  the  manufacturer's  recommended  procedures 
and  specifications*  *  1  • 

(Clean  and  Visually  Inspect  Transmission)    Given  a  vehicle 
and  access  to  the  appropriate  cleaning  materials,  clean 
the  transmission  and  inspect  it  for  leaks  under  the 
instructor's  supervision.    All  transmission  leaks  Identi- 
fied by  the  instructor  must  be  recognized* 

(Diagnose,  Replace,  or  Adjust- Modulators)    Given  a  vehicle 
'  with  the  modulator  valve  in  the  transmission  out  of- 
adjustment, 'and  access  to  a  service  manual  and  the  proper 
tools  and  equipment;  adjust  the  modulator  valve  to  meet; 
the  manufacturer's  specifications  for  proper  operation. 

(Service  Filter)    Given  a  vehicle  and  access  to  the 
proper  hand  tools,  equipment,  and  service  manual;  clean 
or  replace  the  automatic  transmission  filter  following 
the  manjifacturer's  recommended  procedure.    Upon  completion 
related  parts  will  not  leak  transmission  fluid. 
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(Replace  or  Adjust  Neutral  Safety  Switch)    Given  a  vehicle, 
and  access  to  the  proper  hand  tools,  equipment,  and 
service  manual;  rep  lace. the  neutral  switch  on  the  auto- 
matic transmission  following  the  manufacturer's  recommended 
procedure. 

(Make  Band  Adjustments    f_  Internal  or  External^/  )  Given 
a  vehicle  and  access  to  the  proper  hartd  tools,  equipment, 
and  service  manual-;  make  adjustments  of  the  automatic: 
transmission  bands,  following  the  manufacturer's  recom- 
mended procedures  and  specifications.    Upon  completion, 
the  clutch  will  engage- fully  and  not  slip. 

imove  and  Install  Automatic  Transmission)    Given  a 
vehicle  with  an  automatic  transmission  that  is  un- 
repairable, and  access  to  the  proper  toolsx,  equipment, 
and  service  manual;  remove  and  replace  the  transmission 
according  to  the  manufacturer's  specifications  and  pro- 
cedures.   Upon  completion,  the  transmission  will  operate 
without  leaks,  vibrations,  or  unusual  noises. 

(Replace  External  Seals,  Gaskets,  and  Lines  on  Automatic 
Transmission)    Provided  a  vehicle-  with  an  automatic 
transmission,  and  access  to  the  proper  hand  tools,  equip- 
ment, and  service  manual;  replace  the  rear  transmission 
seal  and  bushing  following  the  manufacturers  recommended 
procedures  and  specifications.    Upon  completion,  there 
will  be  no  leaks  around  the  replaced  components. 

(Inspect,  Remove,  and  Replace  Converter)    Prqvided  a 
vehicle  with  a  defective  converter,  and  access  to  the 
proper  tools,  equipment,  and  service  manual;  replace  the 
1:orque"13onverter  following  the  manufacturer's  recommended 
procedures  and  specifications.    Upon  completion,  there 
will  be  no  damage  to  other  components  of  . the  transmission, 
^nd  the  transmission  will  not  leak  fluid. 

(Overhaul  Automatic  Transmission)    Given  an  automatic 
transmission  in  need  of  an  overhaul,  and  access  to  the 
proper  hand  tools,  equipment,  and  service  manual;  over- 
haul the  transmission  in  accordance  with  the  manuf acturer1 s 
specifications  aad  procedures.    When  completed,  the 
f  transmission  will  operate  without  leaks,  vibrations,  or 
unwarranted  noise. 
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UNIT  8.0  C 


DRIVE  TRAIN  -  LEVEL  III 


TASK  8 '.01  PERFORM  OPERATIONAL  TESTS  ON 

AUTOMATIC  TRANSMISSION 


PERFORMANCE  OBJECTIVE: 

Given  a  vehicle  and  access  to  a  service  manXial;  perforin  an  operational 
test,  in  all  selector  speeds,  of  an  automatic  transmission  and  identify 
any  malfunctions  that  exist.    All  malfunctions  identified  by  the  in- 
structor must  be  recognized. 


PERFORMANCE  ACTIONS: 

8.0101  Check  transmission  fluid. 

8.0102  '     Check  operation  at  varying  speeds. 

8.0103  Check  transmission  under  various  operational  con- 
—  -ditions. 

8.0104  Check  for  leaks,  both  fluid  and  vacuum. 

i 

PERFORMANCE  STiiNDARDS :  ■  '  - 

-    Perform  an  operational  test  on  given  automatic  transmission 
and  identify  any  malfunctions  that  exist,  identifying  all 

malfunbfcions  found  by  the  instructor. 

\ 

\  • 

SUGGESTED  INSTRUCTION  TIME:      2  Hours 


s 
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UNIT  .  8.0  C 
TASK  8.02 


DRIVE  TRAIN  ~  LEVEL  III " 
ADJUST  COLUMN-TYPE  LINKAGE 


PERFORMANCE  OBJECTIVE: 

Using  the  proper  service  manual,  hand  tools,  and  equipment;  adjust  the 
transmission  linkage  on  a  givan:  automobile,  following  the  manufacturer's 
specifications  and  recommended  procedures. 


PERFORMANCE  ACTIONS: 

8.0201  Loosen  the  adjustment  clamp  at  the  cross  shaft, 

8.0202  Rotate  the  transmission  lever  to  drive  position, 

8.0203  Set  the  selector  level  to  D  (drive)  and  remove  any 
free  play  by  rotating  and  holding  the  cross  shaft 
upward  and  pulling  the  shift  rod  down. 

8.0204  Tighten  the  clamp  and  re check  the  adjustment. 

8.0205  Readjust  the  indicator  needle  if  necessary  to, agree 
with  the  transmission  detent  position. 

8.0206  Readjust  the  neutral  safety  switch  if  necessary. 

PERFORMANCE  STANDARDS: 

-    Adjust  the  transmission  linkage  (column-type)  on  a  given  afcto^v — . 
mobile,  following  manufacturer's  specifications  are  recom-\ 
mended  procedures.  \ 

t 

SUGGESTED  INSTRUCTION  TIME:      2  Hours 


RELATED  TECHNICAL  INFORMATION: 

-    On  older  vehicle,  inspect  wear  of. engine  mounts  and  if  mounts 
are  worn,  do  not  waste  time  adjusting  linkage  since  further  wear 
will  cause  engine  and  transmission  to  shift. 
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 DRIVJSLTRAIR  -  LEVEL.  Ill 

ADJUST  FLOOR  LINKAGE- 


PERFORMANCE  OBJECTIVE: 

Provided  a  vehicle  with  floor-mounted  transmission  linkage,  access  to  a 
service  manual,  hand  tools  and  equipment;  adjust  the  transmission  linkage 
in  accordance  with  the  manufacturer's  recommended  procedures  and  speci- 
fications* 


PERFORMANCE  ACTIONS: 


8.0302  Disconnect  the  cable  from  the  transmission  lever. 

8.0303  Move  the  lever  to  drive  by  rotating  it  counterclock- 
wise to  L  (low)  and  then  back  on  detent. 

8.0304  Measure  the  distance  from  the  rearward  face  of  the 
attachment  bracket  to  the  center  of  the  cable  attach- 
ment pin. 

8.0305  Adjust  the  pin  if  necessary. 

8.0306  Install  cable  to  the  transmission  lever,  lov^r  the 
 car,  and  check  adjustment. 


8.0301 


Place  the  selector  level  in  D  (drive)  and  raise 
vehicle  on  a  hoist. 


PERFORMANCE  STANDARDS: 


Adjust  floor  linkage  according 
procedures  and  specifications. 


manufacturer f  s  recommended 


SUGGESTED  INSTRUCTION  TIME: 


4  Hours 
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UNIT  8.0  C 


DRIVE  TRAIN  -  LEVEL  III 


TASK  8.04  ADJUST  LINKAGE  FROM  ENGINE  TO 

AUTOMATIC  TRANSMISSION 


PERFORMANCE  OBJECTIVE: 

Given  a  vehicle  with  an  automatic  transmission,  and  access  to  the  proper 
hand  tools,  equipment,  and  service  manual;  adjust  the  engine-to-transmission 
linkage  in  accordance  with  the  manufacturer's  recommended  procedures  and 
specifications. 


PERFORMANCE  ACTIONS: 

8.0401  Raise  hood  of  car,  ^emove.air  cleaner  and  disconnect 
the  accelerator  linkage  at  the  carburetor. 

8.0402  Disconnect  the  accelerator- return  and  TV-rod  springs. 

8.0403  With  the  right  hand,  pull  the  TV  upper  rod  forward 
until  the  transmission  is  through  the  detent. 

8.0404  With  the  left  hand,  open  the  carburetor  to  wide-open- 
throttle  position. 

8.0405  Adjust  swivel  on  tipper  end  of  TV  rod  as  necessary. 

8.0406  Connect  and  adjust  the  accelerator  linkage  as  necessary, 
and  check  for  freedom  of  movement  in  linkage  and 

road  test. 


PERFORMANCE  STANDARDS; 

-  Adjust  engine-to-transmission  linkage  according  to  manufacturer's 
\    recommended  procedures  and  specifications. 


SUGGESTED  INSTRUCTION  TIME:      2  Hours 


RELATED  TECHNICS  INFORMATION; 

-    (NOTE:    If  TV  (throttle  valve)  lever  must  be  bent,  use  special 
bending  tool  to  avoid  possible  internal  damage.) 
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UNIT  8,0  C  DRIVE  TRAIN,-  LEVEL  III 

TASK  8,05  CLEAN  AND  VISUALLY  INSPECT 

TRANSMISSION 


PERFORMANCE  OBJECTIVE : 

Given  a  vehicle  and  access  to  the  appropriate  cleaning  materials,  clean 
the  transmission  and  inspect  it  for  leaks  under  the  instructor's  super- 
vision.   All  transmission  leaks  identified  by  the  instructor  must  be 
recognized. 


PERFORMANCE  ACTIONS: 

8.0501  Raise  the  vehicle  in  a  safe  mahner  to  enable  access 
to  the  transmission. 

8.0502  Clean  the  transmission  exterior  with  a  cleaning 
device . 

8.0503  Operate  the  vehicle  until  the  engine  and  trans- 
mission have  achieved  operating  temperature. 

8.0504  Inspect  the  transmission  exterior  for  leakage. 
Specifically  inspect  the  following  exterior  areas 
for  leakage.: 

a.  Transmission  oil  pan. 

b.  Front  and  rear  seals. 

c.  Trausmisrion  drain  plug  (for  looseness)  if 
applicable, 

d.  Check  oil  cooler  and  speedometer  drive. 

e.  Remove  vacuum  hose  from  modulator  and  note 
leaks. 


PERFORMANCE  STANDARDS: 

-  On  a  given-  vehi^lei-  cleanr-and-visual-t^^ 
mission  and  identify  any  transmission  leaks. 

-  Meet  instructors  standards. 


SUGGESTED  INSTRUCTION  TIME:      4  Hours 
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DRIVE  TRAIN  -  LEVEL  III 

DIAGNOSE,  REPLACE,  OR  ADJUST 
MODULATORS 


PERFORMANCE  OBJECTIVE: 

Given  a  vehicle  with  the  modulator  valve  in  the  transmission  out  of 
adjustment,  and  access  to  a  service  manual  and  the  proper  tools  and  equip- 
ment; adjust  the  modulator  valve  to  meet  the  manufacturer's  speci- 
fications for  proper  operation. 

PERFORMANCE  ACTIONS: 

8.0601       Raise  car  and  support  on  stands. 
8.0G02       Place  drain  pan  under  car  to  catch  oil. 

8.0603  Disconnect  vacuum  line. 

8.0604  If  modulator  is  adjustable  type,  count  number  of 
turns  to  remove  modulator. 

8.0605  Install  a  new  modulator  (if  necessary)  the  same 
number  of  turns. 

8.0606  Reconnect  vacuum  line  and  road  check  for  shift 
pattern. 

8.0607  Readjust  if  necessary. 

(NOTE:    Check  modulator  with  vacuum  pump  for 
vacuum  leaks.) 


PERFORMANCE  STANDARDS : 

-  Diagnose,  replace,  or  adjust  the  modulator  valve  to  meet  the 
manufacturer's  specifications  for  proper  operation. 

-  Road  test  the  vehicle  for  proper  shift  pat  em. 

SUGGESTED  INSTRUCTION  TIME:      2  Hours 


UNIT  8.0  C 

TASK  8.06  g 
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UNIT  .8.0  C 
TASK  8.07 


DRIVE  TRAIN  -  LEVEL  III 
SERVICE-FILTER  ■  


bRFORMANCE  OBJECTIVE:  . 

Given  a  vehicle  and. access  to  the  proper  hand  tools,  equipment,  and 
service  manual;  clean  or  replace  the  automatic  transmission  filter 
following  the  manufacturer's  recommended  procedures.    Upon  completion 
related  parts  will  not  leak  transmission  fluid. 

PERFORMANCE  ACTIONS: 

8.0701  Raise  the  vehicle  to  obtain  access  to  the  drive  line 
and  transmission. 

8.0702  Clean  transmission  and  dust'  cover  on  torque  con- 
verter. 

8.C703       Follow  manufacturer^  recommended  procedures  and 
specifications  to  install  filter. 

8.0704       Refill  with  fluid. 


a. 0705       Test  for  leaks. 

PERFORMANCE  STANDARDS: 

-  Clean  or  replace  the  automatic  transmission  filter  following 
the  manufacturer's  recommended  procedures. 

-  Upon  completion,  there  must  be  no  leaks  of  transmission  fluid. 

SUGGESTED  INSTRUCTION  TIME:      4  Hours 


i 
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UNIT  8.0  C  -DRIVE  TRAIN  -  LEVEL  III 


-TASK  8v08  ;  —    "  :REPLACE'  OR  ADJUST  "NEUTRAL  SAFETY 

SWITCH 


,  .  _  

PERFORMANCE  OBJECTIVE:  •  .  / 

Given  a  vehicle and  access  to  the  proper  hand  tools,  equipment,  and 
service  manual;  replace  the  neutral  switch  on  the  automatic  transmission 
following  the  manufacturer's  recommended  procedures.  / 


PERFORMANCE  ACTIONS: 

8.0801       Raise  vehicle  on  jack  stands  antf  plafce  oil  pan  under 
transmis  sion  •  ^ 

8*0802       Disconnect  wire  from  the  neutral  switch  and  remove 
switch  from  transmission  case,  „ 

8.0803       Install  a  new  switch  usi*fg  the  new  0~ring. 

8*0804       Reconnect  wire  to  neutral  switch. 

8.0805  '    Check  to  be  certain  it  starts  in  park  or  neutral;  if 
not,  adjust  the  manual  linkage. 

If  switch  is  on  the.  steering  column,  do  the  following: 

a.  Locate  switch  on  the  steering  column. 

b.  Disconnect  multi-prong  wire  connector., 

c.  Loose  the  two  attaching  screws  to  the  switch. 

d.  Place  the  switch  into  position,  tighten  screws 
,,and  connect. 

e.  Adjust  the  switch  until  car  starts  in  park^or 
neutral. 


PERFORMANCE  STANDARDS: 


Replace  or  adjust  neutral  switch  on  automatic  transmission 

following  manufacturer's  recommended,  procedures. 

Vehicle  should  start  in  park  or  neutral,  but  not  in  any  other 

position. 


SUGGESTED  INSTRUCTION  TIME:      3  Hours 
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UNIT  8.0- C  ."  ~-    -DRIVE  TRAIN  -  LEVEL  Jit"    —  ' 

.TASK  8. 09   ^IAKE_BANB_^JJISTME 

.  •  EXTERNAL) 


PERFORMANCE  OBJECTIVE: 

Given  a  vehicle  and  access  to  the  proper  hand  tools,  equipment,  and" 
service  manual;  make  adjustments  of  the  automatic  transmission  bands, 
following  the  manufacturer's  recommended  procedures  and  specifications « 
Upon  completion,  the  clutch  will  engage  fully  and  not  slip. 


PERFORJlANCE  ACTIONS: 

8.0901  Determine  whethfer  adjustment  is  to  be  made  on  exterior 
or  interiot^^Ad  adjusters. 

8.0902  If  interior,  remove  transmission  oil  pan,  and  drain 
oil. 

8.0903  Loosen  lock  nut  and  turn  adjustor  correct  number  of 
turns  according  to  manufacturer's  specifications. 

8.0904  If  external,  locate  adjusting  screw. 

8.0905  Remove  protective  cap. 

8.0906  Loosen  lock  nut. 

8.0907  Adjust  to  manufacturer's  specifications. 

8.0908  Refill  transmission  fluid  to  proper  level  and  check 
for  leaks. 

PERFORMANCE  .STANDARDS : 

-  Adjust  automatic  transmission  bands,  internal  or  external, 
following  manufacturer's  recommended  procedures  and  speci- 
fications •' 

-  Upon  ^completion,  the  clutch  will  engage  fully  and  not  slip. 

-  No  transmission  leaks  will  be  observed. 

o 

SUGGESTED  INSTRUCTION  TIME:    ■  6  .Hours 
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UNIT 
TASK 


8.0  C 
8.10 


DRIVE  TRAIN  -  LEVEL  III 

REMOVE  AND  INSTALL  AUTOMATIC 
TRANSMISSION 


PERFORMANCE  OBJECTIVE: 

Given  a  ^vehicle  with  an  automatic  transmission  that  is  unrepairable,  and 
access  tfo  the  proper  tools,  equipment,  and  service  manual;  remove  and 
replace^ the  transmission  according  to  the  manufacturer's  specifications 
and  Dj?ocedures.    Upon  completion,  the  transmission  will  operate  without 
leaks,  vibrations,  or  unusual  noises.  , 


PERFORMANCE  ACipSS: 
8.1001 


8.1008 
8.1009 
8.1010 
8.rQjLl 

8.1012 
8.1013 


Raise  vehicle  in  a  safe  manner  to  enable  access  to 
the  transmission. 

Locate  proper  service  manual  for  information  on  pro- 
cedures of  removal  and  replacement  of  transmission 
and  converter  assembly. 

Drain  transmission  fluid. 

Support  engine  with  jack. 

Remove  the  drive  shaft. 

Remove  transmission  mount  and  frame  ,cross  member. 

Disconnect  shift  linkage,  speedometer  cable,  filler 
tube,  oil  cooler  lines,  and  modular  tubes  and/or 
wires. 

Remove  converter  to  flywheel  bolts. 
Disconnect  battery  ground  cable  from  battery. 
Remove  starter  motor. 

Remove  transmission  to  engine  bolts  and  remove 
transmission  and  converter  assembly  with  the  use  of 
a  transmission  jack. 

Reverse  procedure  for  installation  and  refill  fluid 
and  have  rear  wheel  off  floor  while  filling  fluid. 

Road  test  vehicle  to  ascertain  proper  transmission 
performance. 
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UNIT 


8.0  C 


DRIVE  TRAIN,  -  "LEVEL  III 


TASK 


8.10 


REMOVE. _ANElINSTALL  AUTOMATIC 
TRANSMISSION  (Con't.) 


PERFORMANCE  STANDARDS: 


On  a  given  automobile,  remove,  and  install  an  automatic  trans- 
mission according  to  manufacturer's  specifications  and  pro- 
cedures. * 

Upon  completion,  the  transmission  will  operate  without  leaks, 
vibration,  or  unusual  noises. 


SUGGESTED  INSTRUCTION  TIME: 


8  Hours 


/ 
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UNIT 
TASK 


8.0  C 
8.11 


DRIVE  IKAIN  -  LEVEL  III 

REPLACE  EXTERNAL  ?EALS,  GASKETS,  AND 
LINES  ON  AUTOMATIC  TRANSMISSION 


PERFORMANCE  OBJECTIVE: 

Provided  a  vehicle  with  an  automatic  transmission,  and  access  to  the  . 
proper  hand  tools,  equipment,  and  service  manual;  replace  the  rear 
transmission  seal  and  bushing  following  the  manufacturer1  s  recommended 
procedures  and  specificatons.    Upon  completion,  there  will  be  no  leaks 
around  the  replaced  components* 


PERFORMANCE  ACTIONS : 
8.1101 

8.1102 


Raise  the  vehicle  to  obtain  access  to  the  drive  line 
and  transmission. 

Locate  the  proper  service  manual  for  information  on 
replacement  of  transmission* rear  oil  seal  and  the 
extension  housing  bushing. 

8.1103  Remove  the  drive  shaft  and  inspect  the  yoke  for 
wear. 

8.1104  Following  the  prescribed  procedure  using  the  proper 
tools;  remove  and  replace  the  seal  and  bushing* 

8.1105  Install  the  drive  shaft. 

8k  1106       Adjust  the  fluid  level,  if  necessary. 

8.1107  Qheck  the  seal  for  oil  leaks.  ■ 

\ 

8.1108  '  Road  test  for  proper  operation. 


PERFORMANCE  STANDARDS: 


-  On  a  given  vehicle,  replace  the  rear  transmission  seal  and 
bushing  following  the  manufacturer^  recommended  procedures 

•   and  specifications. 

-  There  must  be  no  leaks  when  completed. 


SUGGESTED  INSTRUCTION  TIME:      4  Hours 
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UNIT"  8.0  G  DRIVE  TRAIN  -  LEVEL  III 

*  *  » 

TASK  8.12  INSPECT,  REMOVE ,  AND  REPLACE 

CONVERTER 


PERFORMANCE  OBJECTIVE: 

Provided  a  vehicle  with  a  defective  converter,  and  access  to  the  proper 
tools,  equipment,  and  service  manual;  replace  the  torque  converter 
following  the  manufacturers  recommended' procedures  and  specifications. 
Upon  completion,  there  will  be  no  damage  to  other  components  of  the 
transmission,  and  the  transmission  will  not  leak  fluid. 

PERFORMANCE  ACTIONS :  '  * 


8.1201 

Place  automobile  on  lift. 

8.1202 

Disconnect  battery. 

8.1203 

■  Drain  oil  from  transmission. 

8.1204 

Disconnect  all  component  parts. 

8.1205 

Remove  propeller  shaft. 

8.1206 

Place  transmission  jack  under  transmission . 

8.1207 

Remove  mounting  bolts  -and  raise  transmission  slightly.. 

8.1208 

Remove  cross  member. 

8.1209 

Lower  transmission  slightly. 

8.1210 

Remove  torque  convertor  to  flex  plate  bolts. 

8.1211 

Remove  bell  housing  bolts. 

8.1212 

Move  transmission  slightly  to  rear  and  lower. 

8.1213 

Remove  transmission  jack. 

PERFORMANCE  STANDARDS: 

.  -    Inspect,  remove  and  replace  the  torque  converter  following 

manufacturer's  recommended  procedures  and  specifications. 
-    upon  completion,  there  must  be  no  damage  to  other  components 
of  the  transmission  and  the  transmission  must  not  leak  fluid. 


SUGGESTED  INSTRUCTION  TIME:      4  Hours 
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UNIT  8.0  C  ,  DRIVE  TRAIN  -  LEVEL  III  - 

TASK  8.13  OVERHAUL  AUTOMATIC  TRANSMISSION 


PERFORMANCE  OBJECTIVE: 

Given  an  automatic  transmission  in  need  of  overhaul,  and  access  to  the 
proper  hand  tools,  equipment,  and  service  manual;  overhaul  the  trans- 
mission in  accordance  with  the  manufacturer's  specifications  and  pro- 
cedures.   When  completed,  the  transmission  will  operate  without  leaks, 
vibrations,  or  unwarranted  noise. 


PERFORMANCE  ACTIONS: 

8.1301  Clean  outside  of  transmission.  ° 

8.1302  Prepare  for  disassembly. 

8.1303  Remove  converter. 

8-1304       Remove  oil  pan  and  valve  body. 

8.1305       Install  dial  indicator  and  check  end  play. 

8c 1306       Remove  front  oil  pump,  front  band,  and  front  clutch 
assembly. 

8.1307  Remove  extension  housing,  ^wVernor,  and  rear  pump. 

8.1308  Remove  rear  planetary  unit  and  output  shaft. 

8.1309  Remove  overrunning  clutch  and  rear  band  assembly. 

8.1310  Remove  serVo  retainer  and  servo  pistons. 

8.1311  Clean  all  transmission  parts  and  replace  defective 
components  where  necessary. 

8.1312  Reassemble  transmission  by  reversing  above  pro- 
cedures. (  i 


PERFORMANCE  STANDARDS: 

-    Overhaul  a  given  automatic  transmission  according  to  manu- 
facturer^ specifications  and  procedures  so  that  the  trans- 
mission operates  p.operly  without  leaks,  vibrations,  or  un- 
warranted noise. 


SUGGESTED  INSTRUCTION  TIME:      12  Hours 
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TASK,  LISTINGS  

AUTOMOTIVE  MECHANICS 


UNIT/TASK  ;  DESCRIPTION 

Unit  9.0    WHEELS  AND  TIRES 

f  • 

9.01  (Remove  and  Replace  Tire,    ube,  and  Rim  Assembly)    On  a  given 
vehicle,  remove  and  replace  t>e  tire,  tube  if  applicable,  and 
rim  assembly  so  that  serviced  vrheel  is  safe  and  meets  manu- 
facturer's specifications, 

j 

9.02  (Repair  Flat  Tire)    Given  an  automobile  with  a  flat  tire, 
repair  the  tire  by  removing  it  from  the  rim,  repairing  the 

leak  as  appropriate,  and  remounting  the  tire  on  the  rim  accqrding 
to  manufacturer's  recommendations. 

9.03  (Recognize  Both  Causes  and  Remedies  of  Abnormal  Tire  Wear)  On 
a  given  automobile,  inspect  the  tire  casting  and  thread  for 
wear  and  damage  in  accordance  with  given  specification. 

9.04  (Perform  Front  Wheel  Bearing  Services,  Remove,  Clean,  Lubri- 
cate, Replace,  and  Adjust)    Given  a  vehicle,  wheel  bearing 
lubricant,  proper  tools,  and  service  manual;  repack  the  inner 
and  outer  front  wheel  bearings  following  the  manufacturer's 
specifications,  and  procedures,  adjust  the  front  bearings  to 
meet  the  manufacturer's  specif ifcaticas. 

9.05  (Speed  Balance  Wheels  and  Tires)    Given  an  automobile  with  un- 
balanced wheels,  wheel  weights,  and  access  to  a  service  manual 
and  the  proper  tools  and  equipment;  balance  the  wheels  and 
tires  following  the  manufacturer's  procedures. 

9.06  (Diagnose  Tire  and  Wheel  Malfunctions)    Given  an  automobile,^ 
check  the  tires  and  wheels  and  report  any  malfunctions  with 
recommendations  on  correcting  malfunctions  that  ca    *>t  be 
corrected  by  typical  service  such  as  adding  or  reducing  air 
pressure,    binding  recommendations  must  agree  with  the  in- 
structor's findings. 
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UNIT  9,0 


WHEELS  AND  TIRES  -  LEVEL  I 


TASK  9,01  REMOVE  AND  REPLACE  TIRE,  TUBE, 

AND  RIM  ASSEMBLY 


PERFORMANCE  OBJECTIVE: 

On  a  given  vehicle,  remove  and  replace  the  tire,  tube  if  applicable, 
and  rim  assembly  so  that  the  serviced  wheel  is  safe  and  meets  manu- 
facturer's specifications* 


PERFORMANCE  ACTIONS: 

9.0101  Identify  tire  and  rim  type  and  size. 

9.0102  Inspect  the  tire  and  wheel  assembly  for  improper 
wear  pattern  or  other  defects.    Check  pressure 
after  the  tires  are  cool  and  inspect -for  bulges, 
tread  groove  wear,  and  other  indications  that 
service  may  be  required. 

9.0103  Remove,  the  wheel  from  the  vehicle.    Observe  correct 
procedures  in  using  impact  tools. 

9.0104  Demount  the  tire  from  the  rim  using  the  shop  tire 
changer.    If  the  tire  is  to  be  reinstalled,  chalkmark 
it. 

(CAUTION:  Observe  proper  safety  precautions  when 

deflating  the  tire,  dismounting  it  using 
the  tire  changer,  etc.) 

9.0105  If  the  tire  is  to  be  remounted  on  the  rim,  inspect 
the  inside  of  the  tire  to  determine  the  condition, 

9.0106  Remount  the  serviced  tire  or  new  tire  using  the 
tire  changer.    Use  a  coating  solution  (rummbei^ 
lubricant  or  soap-and-water)  on  remounting  the 
tire.    Make  sure  the  tire  is  aligned  on  the  wheel 
rim. 

9.0107  Make  sure  the  bead  has  sealed  to  the  rim.  Install 
the  valve  core  and  inflate  the  tire  to  recommended 
pressure. 


PERFORMANCE  STANDARDS: 

-    Remove  and  replace  the  tire,  tube  if  applicable,  and  rim 
assembly  on  a  given  automobile. 
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UNIT  9.0  WHEELS  AND  TIRES  -  LEVEL  I 

TASK  9.01  ,  REMOVE  AND  REPLACE  TIRE,  TUBE, 

AND  RIM  ASSEMBLY  (Con't.) 


.PERFORMANCE  STANDARDS  (Con'tJ: 

-  Upon  completion,  the  repaired  tire  and  wheel  will  be  safe, 
tire  inflated  to  recommended  pressure,  and  the  tire  and  rim 
installed  properly. 

-  No  damage  should  result  to  lug  nuts  or  replaced  hub  cap, 

SUGGESTED  INSTRUCTION  TIME:      1  Hcur 


RELATED  TECHNICAL  INFORMATION: 

-  Observe  safety  precautions  removing  and  installing  tire  on 
rim. 

-v  Observe  proper  techniques  of  using  air  wrench. 

-  When  inflating  tire,  do  not  exceed  40  psi. 

-  Check  for  leaks.  ^ 
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UNIT  9.0 
TASK       .  9.02 


WHEELS  AND  TIRES  -  LEVEL  I 
REPAIR  FLAT  TIRE 


PERFORMANCE  OBJECTIVE: 

Given  an  automobile  with  a  flat  tire,  repair  the  tire  by  removing  it 
from  the  rim,  repairing  the  leak  as  appropriate,  and  remounting  the 
tire  on  the  rim  according  to  manufacturer's  recommendations. 


PERFORMANCE  ACTIONS: 

9.0201  Remove  tire  and  rim  assembly  from  vehicle. 

9.0202  Release  air  from  tirri,  using  valve  tool. 

9.0203  Position  tire  and  bveak  bead  using  proper  tools'  and 
following  proper  procedures.     (Recommendation:  Start 
with  valve  side  down  if  applicable.) 

9.0204  Turn  tire  over  and  break  bead,  if  both  sides  not 
broken  in  above  operation. 

9.0205  Repair  tire  following  manufacturer's  recommendations. 

9.0206  Examine  tire  condition  carefully. 

9.0207  Examine  rim  for  damage. 

9.0208  Inspect  seal  of  valve. 

9.0209  Replace  tire  on  rim. 

9.0210  Remove  valve  core  from  mounted  tire. 

9.0211  Take  necessary  safety  precautions.    Inflate  tire 
forcing  tire  beads  outward  and  sealing  to  rim. 

9.0212  Replace  valve  core  and  inflate  tire  to  specified 
pressure. 

PERFORMANCE  STANDARDS: 

-  Given  an  .automobile  tire  needing  repair,  remove  and  repair  the 
tire  and  replace  it  inflated  to  specifications. 

-  The  repaired  tire  must  meet  standards  of  the  industry  or 
instructor. 

-  The  repair  must  be. safe. 

-  There  must  be  no  leaks. 


SUGGESTED  INSTRUCTION  TIME:      2  Hours 
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UNIT 
TASK 


9.0 
9.03 


WHEELS  AND  TIRES  -  LEVEL  I 

RECOGNIZE  BOTH  CAUSES  AND  REMEDIES 
OF  ABNORMAL  TIRE  WEAR 


PERFORMANCE  OBJECTIVE: 

On  a  given  aut-omobile ,  inspect  the  tire  casting  and  tread  for  wea^  and 
damage  in  accordance  with  given  specification. 


PERFORMANCE  ACTIONS: 
9.0301 

9.0302 
9.0303 
9.0304 


Raise  car  on  hoist  or  raise  wheel  off  ground  and 
install  safety  stand. 

Check  air  pressure. 

Adjust  tire  pressure  as  necessary. 

Check  tread  depth.    Tread  depth  should  be  no  less 
than  1/16  inch.    If  less,  the  tire  should  be  replaced. 


9.0305       Inspect  tread  face  for  abnormal  tire  wear: 

Possible  Cause 
Low  inflation, 
rotation  of  raaials 
Over  inflation 
Wheel  out  of 
balance 

Incorrect  camber 
ad j  us  tment  s ,  de- 
fective  shock 
absorbers,  or  loose 
front  end  parts 
Excessive  toe-in 
or  toe-out 


Wear  Symptoms 

a. 

Worn  shoulders 

a. 

b. 

Worn  center 

c. 

Flat  spots  on 

b. 

outside  edges 

c. 

d. 

Flat  spots  on 

inner  ribs 

d. 

e. 

Feathered  edges 
on  all  ribs 

9.0306  Spin  tire  slowly,  inspecting  sidewalls  for  , abrasions , 
scuffing,  and  other  tire  damage. 

9.0307  Spin  tire  slowly,  inspecting  groove  between  ribs  for 
cracks  (stretching  or  casing). 

9.0308  Inspect  tread  face  for  cuts  (primarily  on  sides). 

9.0309  Test  ^uts  with  soap  solution,  if  appropriate.    Do  not 
repair  cuts,  replace  tire. 
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UNIT 


9.0 


WHEELS  AND  TIRES  -  LEVEL  I 


TASK 


9.03 


RECOGNIZE  BOTH  CAUSES  AND  REMEDIES 
OF  ABNORMAL  TIRE  WEAR  (Con't.) 


PERFORMANCE  ACTIONS  (Con't.): 


9.0310  .   Inspect  tread  and  sidewall  for  bubbles  and  buldges  (se- 

paration of  tread  from  casing).    If  found,  replace  tire. 

9.0311  Lower  automobile  close  to  floor.    Spin  tir'i  and 
check  for  roundness, (with  radial  run-out  ?,augc 

or  using  a  shop  improvised  method).  s 

(NOTE:       If  tire  passes  inspection,  check  specifications  and  balance 
of  tire.) 


r    On  a  given  automobile,  inspect  the  tire  casing  and  tread  to 
ensure  thatfc  the  tire  meets  acceptable  industry  standards 
for  wear  and  safety.    Meet  instructor's  standards  of 
performance . 


SUGGESTED  INSTRUCTION  TIME:      1  Hour 


PERFORMANCE  STANDARDS: 
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UNIT  9.0 


WHEELS  AND  TIRES  -  LEVEL  II 


TASK  9-04  PERFORM  FRONT  WHEEL  BEARING  SERVICES, 

REMOVE,  CLEAN,  LUBRICATE,  REPLACE,  . 
AND  ADJUST 


PERFORMANCE  OBJECTIVE: 

Given  a  vehicle,  wheel  bearing  lubricant,  proper  tools,  and  service  manual; 
repack  the  inner  and  outer  front  wheel  bearings  following  the  manufacturer's 
specifications  and  procedures^  adjust  the  front  bearings  to  meet  the  manufac 
tarer's  specifications* 

PERFORMANCE  ACTIONS: 

9.0401  Raise  front  of  vehicle  and  use  safety  stands. 

9.0402  Remove  front  wheel  assemblies  and  inner  wheel  bearings', 

9.0403  Cle£n  inner  and  outer  wheel  bearings  following  accepted 
practices.    Inspect  bearings.    Replace  wheel  bearings 
.lubricant  with  proper  type. 

9.0404  Install  inner  wheel  bearings,  grease  seals,  and  install 
wheel  assemblies  on  vehicle. 

9.0405  Install  outer  wheel  bearings  and  spindle  nut, 

9.0406  Adjust  wheel  bearings  following  manufacturer's  " 
procedures  and  specifications,  > 

9.0407  Install  new  cotter  pins,  dust,  and  hub  cap's, 

PERFORMANCE  STANDARDS: 

-  Repack  the  inner  and  outer  front  wheel  bearings  on  a  vehicle 
provided  by  the  instructor.  Adjust  to  manufacturer's  speci- 
fications. 

-  Bearing  lubricant  should  meet  manufacturer's  recommendations. 


SUGGESTED  INS1 RUCTION  TIME:      4  Hours 

RELATED  TECHNICAL  INFORMATION: 

-  Use  clean  surface  or  paper  which  to  place  bearings  and  parts. 

-  Clean  bearings  before  installation  and  regreasing. 

-  Never  let  grease  get  on  the  brake  drums. 

(NOTE:        See  Task  10.11,  Steering  and  Suspension  for  more  detail.) 
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UNIT 


9.0 


WHEELS  AND  TIRES  -  LEVEL  II 


TASK 


9.05 


SPEED  BALANCE  WHEELS  AND  TIRES 


PERFORMANCE  OBJECTIVE: 

Given  an  automobile  with  unbalanced  wheels,  wheel  weights,  and  access 
to  a  service  oanual  and  the  proper  tools  and  equipment;  balance  the 
wheels  and  tires  following  the  manufacturer's  procedures. 


PERFORMANCE  ACTIONS:  • 


9.0503  Balance  wheels  following  equipment  operating  manual 
procedures • 

9.0504  Check  wheel  weights  for  secure  installation. 


Balance  the  wheels  on  a  given  automobile  to  balancing  equipment 
operating  manual  procedures. 


9.0501 


Raise  vehicle  from  floor,  supporting  vehicle  to 
use  balancing  equipment. 


9.0502 


Prepare  wheel  and  tire  for  balancing,  (air 
pressure,  inspect  for  cut?,  remove  gravel,  remove 
old  wheel  weights) 


PERFORMANCE  STANDARDS; 


SUGGESTED  INSTRUCTION  TIME:"    4  Hours 


RELATED  TECHNICAL  INFORMATION : 


Identify  "static"  and  "dynamic"  type  balancing.  Advantages 
of  each. 
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UNIT 
TASK 


9*0 

9.06  (Diagnostic  Task) 


WHEELS  AND  TIRES  -  LEVEL  II 
DIAGNOSE  TIRE  AND  WHEEL  MALFUNCTIONS 


PERFORMANCE  OBJECTIVE: 

Given  an  automobile,  check  the  tires  and  wheels  and  report  any  mal- 
functions with  recommendations  on  correcting  malfunctions  that  cannct 
be  corrected  by  typical  service  such  as  adding  or  reducing  air  pressure. 
Finding  recommendations  must  agree  with  the  instructor's  findings. 


PERFORMANCE  ACTIONS: 

9.0601  Inspect  the  tire  and  wheel  rim  assembly. 
t,a)    Check  for  tire  damage 

(b)    Check  for  wheel  damage 

9.0602  Check  air  pressure  in  tire. 

9.0603  Check  tire  tread  wear  patterns. 

9.0604  Check  the  balance  of  the  tires. 

9.0605  Rotate  tires,  if  necessary /requested. 

PERFORMANCE  STANDARDS: 

-  Diagnose  tire  and  wheel  malfunctions  on  a  given  automobile « 

SUGGESTED  INSTRUCTION  TIME:      2  Hours 

RELATED  TECHNICAL  INFORMATION: 

-  See  manufacturer's  specifications  on  type  or  tires  for 
rotation. 

-  Remove  wheel  assembly  and  replace  assembly. 

-  Inspect  for  runout. 
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TASK  LISTING^  . 
AUTOMOTIVE  MECHANICS 


UNIT/ TASK 
Unit  10.0 
10.01 


10.02 


10.03 


10.04 


10.05 


10.06 


10.07 


10.08 


DESCRIPTION- 
STEERING  AND  SUSPENSION 

(Lubricate  Front  and  Rear  Suspension)    Given  a  vehicle, 
service  manual,  lubrication  equipment,  and  the  proper 
tools;  lubricate  the  front  and  rear  suspension  components 
as  described  by  the  manufacturer's  procedures  and  specifi- 
cations. ♦ 

(Replace  Belts  and  Adjust  Tension)    Given  a  vehicle, 
replacement  belts,  and  access  t^  the  appropriate  tools, 
equipment,  ^nd  service  manual;  replace  the  alternator/ 
generator,  and  power  steering  belts  and  adjust  them  the 
tension  recommended  by  the  manufacturer. 

(Check  aud  Correct  Power-Steering  System  Fluid  Level  and 
Belt  Tension)    Given  a  vehicle  with  power  steering,  check 
the  power-steering  fluid  level  and  belt-tension  and  fill 
the  fluid  level  as  required  with  manufacturer's  recommended 
lubricant. 

(Inspect  Steering  Linkage  and  Ball-Joints)    Given  a 
vehicle,  service  manual,  and  access  to  the  necessary 
tools  and  equipment;  lubricate  the  upper  and  lower  ball- 
joints  following  the  manufacturer's  procedures  dnd  specifi- 
cations. 

(Replace  Tie  Rod  End  /Jail  Socket/)    Given  an  automobile 
with  tie  rod  end  (ball  socket)  wear,  proper  tools  and 
equipment,  and  replacement  parts,  and  service  data; 
remove  and  replace  tie  rod  ends  4s  needed. 

(Replace  Idler  Arm)    Given  an  automobile  with  a  loose 
idler  arm,  necessary  tools,  equipment,  replacement  par£,s, 
and  service  manual;  remove  and  replace  the  idler  arm.  {' 

(Remove  and  Replace  Shock  Absorbers)    Given  a  vehicle, 
service  manual,  and  necessary  tools  and  parts;  remove  and 
replace  shock  absorbers. 

(Remove  and  Replace  McPherson  Strut  Assembly)    Given  a 
vehicle,  service  manual,  and  proper  tools,  remove  and 
replace  the  McPherson  strut  assembly.    All  attachment 
hardware  must  be  torqued  to  specifications,  right  height 
must  be  correc*,  and  wheels  must  turn  to  extremes  without — 
binding.  / 


9 

ERLC 


347 


350 


/ 

/ 


10.09  T  (Perform  Visual  Inspections  of  Suspension  System)  Given 

a  vehicle  with  improper  suspension  action,  visually     -  m 
inspect  the  front  and  rear  suspensipn  components  and 
vehicle  sag  conditions  as  outlined  in  the  manufacturer's 
procedures.    All  worn  components  identified  by  the  instructor 
must  be  recognized.  ; 

10.10  (Inspect  and  Service  Front  Wheel  Bearing  and  Grease  Seal) 
Given  a  vehicle,  service  manual,  and  necessary  tools, 

i  grease,  and  replacement  seal;  inspect  and  service  the 
wheel  bearing  and  seal.    When  completed,  the  quantity  of 

*  grease  in  bearing  will  be  checked,  the  direction  that  the 
seal  is  Installed  will  be  noted,  and  proper  wheel  bearing 
adjustment  will  be  observed. 

10.11  (Inspect  and  Diagnose  Steering  and  Front  Suspension 
System  Problems)    Given  a  vehicle  with  known  defective 
steering  or  suspension  components ,  a  service  manual,  and 
using  the  proper  tools  and^equ^   ;nt;  inspect  and  diagnose 
the  cause  of  the  problem  and  Ratify  the  probable  repair 
to  meet  manufacturer's  specifications  and  for  the  vehicle 
to  operate  properly.  '  s 

_  ^   _    .  / 

10.12  (Replac/e  Coil  Springs)    Given  vehicle  service  manual, 
proper  tools  and  equipment;  remove  and  replace  the  coil 
spring (s).    When  completed,  the  springs  must  be  properly 
seated. 

:  10.13  (Reuove  and  Replace  Leaf  Springs)    Given  vehicle,  service  ' 

manual,  proper  tools;  remove  and  replace  leaf  springs. 
When  completed,  the  springs  should  allot/  for  the  correct 
curb  heights.    All  nuts  and  U~bolt£  should  be  secure. 

10.14  (Adjust  Worm  and  Sector  in  Steering  Gear)    Given  a  vehicle, 
access  to  proper  tools,  equipment,  and  service  manual; 

/        adjust  worm  gear  end  play  and  hi-point  in  accordance  with 
manufacturer's  procedures  and  specifications. 

10.15  (Repair  pr        .ace  Manual  Steering  Components)    Given  a 
malfunctioning  manual  steering  gear,  appropriate  replacement 
parts,  and  proper  tools,  equipment,  and  service  manual; 
replace  defective  steering  gear  components  following 
manufacturer's  procedures  and  specifications. 

10#  16  (Replace  Power  Steering  Components)    Given  an  automobile 

with  a  known  defective  power  steering  component,  and 
access  to  proper  tools,  equipment,  and  service  manual; 
locate  the  defect  and  remove  and  replace  defective  component 
in  accordance  with  manufacturer's  .specifications  and 
procedures. 
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10.17 


10.18 


10.19 


10.20 


10.21 


)  10.22A 


10.22B 


I  10.23 


10.24 


10.25 


10.26 


ERIC 


(Repair  Tilt  and  Telescoping  Steering  Wheel)    Using  the  I 
appropriate  tools  and  equipment,  and  following  the  manufac- 
turer's procedures  and  specifications;  disassemble  and 
repair  the  malfunctioning  tilt  and  telescoping  steering 
wheel  in  a  given  automobile.  » 

(Inspect  Front  Suspension  System)  Given  an  automobile.  * 
visually  inspect,  the  front  suspension  system  for  worif^r 
damaged  parts  and  report  th.e  findings  •  Findings  must  i 
agree  with  the  instructor's  findings. 

(RebusA  King  Pins)    Given  a  vehicle  with  defective  king 
pins,  and  access . to  proper  tools,  equipment,  and  service 
manual;  rebush  king  pins  as  prescribed  by  manufacturer's 
procedures  aitd  specifications* 

(Replace  Ball-Joints)    Given  a  vehicle,  and  access  to  aj  , 
service  manual,  replacement  ball-joints,  and  proper  tools 
and  equipment;  replace  upper  and  lower  ball-joints  according 
to  manufacturer's  procedures  and  specif ications.  * 

(Replace'  Front  Suspension  Control  Arms  and  Bushings) 
Given  a.  vehicle  and  the  appropriate  replacement  parts,  t 
and  using  the'  proper  tools,  equipment,,  and  service  manual; 
replace  the  front  suspension  control  arms  and  bushings  as 
prescribed  by  manufacturer's  procedures  and  specifications. 


(Adjust  Torsion  Bars)    Given  a  vehicle  with  maladjusted 
torsion  bars,  and  using  appropriate  tools,  equipment,  (  and 
service  manual;  adjust  the  torsion  bars,  following  thfe 
manufacturer's  procedures  and  specifications. 

(Replace  Torsion  Bars)    Given  vehicle  with  torsion  bars, 
access  to  appropriate  tools,  equipment,  and  service  , 
manual;  remove  and  replace  torsion  bars  according  to 
manufacturer 's4 procedures  and  specif ications.  .  .  

(Balance  Wheels  and  Tires)    Given  a  wheel  and  tire  assembly, 
wheel  balancer,  and  proper  tools  and  wheel  weights, 
balance, the  assembly* 

(Remove  and  Replace' Steering  Spindle  /Ball-Joint  ?ype/) 
Given  a_  vehicle,  service  manual,  and  proper  tools;  remove 
and  replace  the  steering  spindle.    Wh^n  completed,  all 
attaching  bolts  aud  cotter  pins  will  pe  checked  tor 
security.  1 

(Inspect  and  Align  Front  End)    Given  a  vehicle  with  the 
front  end  out  of  alignment,  and  access  to  a  service 
manual,,  special  tools,  and  equipment;  check  the  wheel 
alignment  angles  and  align  the  front  wheel  following  the 
manufacturer's  specifications  and  procedures. 

(Inspect  and  Service  Rear  End)    On  a  given  automobile 
known  Idefects,  manufacturer's  service  manual,  necessary  tools 
and  equipment;  inspect  and  seryice  the  rear  end  suspension. 
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UNIT  10.0  STEERING  AND  SUSPENSION  -  LEVEL  I 

TASK      -     10.01  *   '    LUBRICATE  FRONT  AND  REAR  SUSPENSION 


PERFORMANCE  OBJECTIVE:' 

Given  a  vehicle j  service  manual,  lubrication  equipment,  and  the  proper 
tools;  lubricate  the  front  and  rear  suspension  component  (including 
ball-joints)  asjdescribed  bjr  the  manufacturer fs  procedures  and  specifi- 
cations. \  • 

i  ' 

PERFORMANCE  ACTIONS : 

10.0101  Raise  vehicle  from  floor  and  support  it  with  safety 
stands.  o. 

10.0102  Clean  all  ^Lubrication  zerk  fittings  of  the  steeping 
and  suspension  components.  . 

10.0103  If  joints  not  fitted  with  zerk  fittings* and,  if  it 
is  appropriate i  install  zerk  fittings. 

» 

10.0104  Lubricate  ball-joint^  using  recommended  chassis 
lube  • 

10.0105  Using  recommended  chassis  lube,  lubricate  all  front 
and  rear  suspension  components  as  required. 


PERFORMANCE  STANDARDS : 

-    Lubricate  the  front  and  rear  suspension  components  on  an 
automobile  provided  by  the  instructor. *  ^ 


SUGGESTED  INSTRUCTION  TIME:      2  Hour? 


RELATED1  TECHNICAL  INFORMATION: 

-    Check  with  instructor  concerning  proper  amount  of  grease 
lubricant. 


* 
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UNIT 


10*0 


STEERING  AND  SUSPENSION  -  LEVEL  I 


TASK 


10.02 


REPLACE  BELTS  AND  ADJUST  TENSION 


PERFORMANCE  OBJECTIVE: 

Given  a  vehicle,  replacement  belts,  and  access  to  the  appropriate  tools, 
equipment,  and  service  manual;  replace  the  alternator/generator,  and 
power  steering  belts  and  adjust  them  the  tension  recommended  by. the 
manufacturer* 

PERFORMANCE  ACTIONS: 


1C.0201     Refe*.  to  vehicle  manufacturer's  manual  for  belt 

removal  and  replacement  procedures  and  belt  tension 
specifications* 

10.0202     Loosen  alternator/generator,  power  steering  adjusting 
locking  bolts.* 

10.02^)3     Install  belts  and  adjust  to  proper  tension. 

10.0204     Be  sure  component  locking  belts  are  secure. 


Replace  belts  and  adjust  them  to  specified  tension  on  a  given 
automobile* 

Meet  manufacturers  specifications. 


*May  require  replacement  of  air  conditioner  and  air  pump  belts 
on  some  vehicles. 


PERFORMANCE  STANDARDS : 


SUGGESTED  INSTRUCTION  TIME: 


1  Hour  (Minimum)* 


RELATED  TECHNICAL  INFORMATION: 


c 
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STEERING  AND  SUSPENSION  -  LEVEL  I 

CHECK  AND  CORRECT  POWER-STEERING 
SYSTEM  FLUID  LEVEL  AND  BELT  TENSION 


PERFORMANCE  OBJECTIVE: 

Given  a  vehicle  with  power  steering,  check  the  power-steering  fluid 
level  and  belt-tension- and  fill  the  level  as  required  with  manufacturer's 
recommended  lubricant* 


PERFORMANCE  ACTIONS: 

Check  tire  pressure,  a  cause  of  hard  steering* 

• 

Check  drive  belt  condition  and  tension.    Use  a 
belt-tension  gauge  to  determine  if  the  belt  is  to 
manufacturer^  specifications.    Examine  for  glaze 
that  might  cause  slipping.    If  the  belt  is  noisy, 
spray  an  appropriate  lubricant  to  reduce  the  noise. 

Check  the  power-steering  fluid  level.    Fluid  level 
should  be  measured  with  the  motor  at  operating 
temperature.  ^ x ' 

a.  Wipe  area  around  reservoir  cap  and  remove  cap. 

b.  Check  fluid  level  on  dipstick. 

c.  If  there  is  no  dipstick,  wheel  the  steering  to 
full  left  and  full  right  and  observe  the  fluid 
come-  to  halfway  up  the  filler  neck.    If  it  is 
less  than  halfway,  add  fluid  as  appropriate. 

Inspect  for  leaks. 


PERFORMANCE  STANDARDS: 

-    Check  and  correct  power-steering  fluid  level  and  belt  tension 
as  necessary  to  meet  manufacturers  specifications. 

SUGGESTED  INSTRUCTION  TIME:      2  Hours 


UNIT 
TASK 


10.0 
10.03 


10.0301 
10.0302 


10.0303 


10.0304 
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UNIT  10.04  STEERING  AND  SUSPENSION  -  LEVEL  II 

TASK  10,04  INSPECT  STEERING  LINKAGE  AND 

BALL- JOINTS 


PERFORMANCE  OBJECTIVE: 

% 

On  a  given  automobile,  using  the  proper  tools,  equipment,  and  .service 
manual;  inspect  the  steering  linkage  for  wear.    Determine  if  the 
linkage  is  within  the  tolerances  specified  by  the  manufacturer. 


PERFORMANCE  ACTIONS:  . 

10.0401  Raise  vehicle  so  that  front  wheels  are  off  floor  and 
suspension  is,  supported  under  outer  ends  of  lower 
control  arms. 

10.0402  Starting  with  left  front  wheel,  shake  front  wheels 
(side-to-side)  and  check  for  loose  steering  linkage 
components.    (Steering  arms,  tie  rod  ends,  relay 
rod,  pitman  arm,  idler  arm,  and  steering  gear-to- 
frame  mounting'.) 

10.0403  Starting  with  either  wheel. 

10.0404  Grab  the  wheel  and  shake  it  in  and  out  and  note 
play  in  ball-joint. 

10.0405  Also,  push  directly  up  on  wheel  and  look  for  play 
in  ball-joint. 

10.0406  Move  to  opposite  wheel  and  perform  same  tasks. 

10.0407  Check  manufacturer's  service  manual  to  determine  if 
linkage  tolerance  and  ball-joint  tolerance  is  within 
specifications. 


PERFORMANCE  STANDARDS : 

-    Inspect  steering  linkage  and  ball-joints  on  vehicle  provided 

and  determine  if  linkage  is  within  manufacturer's  specifications* 


SUGGESTED  INSTRUCTION  TIME:      1  Hour 
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UNIT  10.0  STEERING  AND  SUSPENSION  -  LEVEL  II' 

TASK  10,05  REPLACE  TIE  ROD  END  (BALL  SOCKET) 


PERFORMANCE  OBJECTIVE: 

Given  an  automobile  with  tie  rod  end  (ball  socket)  wear,  proper  tools 
and  equipment,  and  replacement  parts,  and  service  data;  remove  and 
replace  tie  rod  ends  as  needed* 


PERFORMANCE  ACTIONS: 

10.0501  Inspect  tie  rod  ends  for  wear. 

10.0502  Remove  cotter  pin  and  retaining  nut. 

. 

10.0503  If  the  tie  rod  end  is  worn  and  will  be  discarded,  it 
may  be  removed  with  tools.  A  air-driven  chisel  or  a 
puller  may  be  used.  (NOTE) 

10.0504  To  install  the  new  tie  rod  stud,  clean  the  stud  and 
the  tapered9  hole  into  which  it  fits.    Wipe  stud  with 
thin  coat  of  oil. 

10.0505  Insert  stud  and  run  retaining  nut  up*    Torque  to 
specifications. 

10.0506  Supporting  the  steering  arm  with  a  block  of  steel, 
rap  arm  sharply  several  times  with  hammer.  Retorque, 
insert  cotter  pin J  and  bend  ends  open. 

PERFORMANCE  STANDARDS: 

-    Inject  and  replace  tie  rod  end  (ball  socket)  on  a  given 
automobile  to  meet  manufacturer's  specifications. 

SUGGESTED  INSTRUCTION  TIME:      1  Hour 


(NOTE:       Count  number  of  turns  necessary  to  remove  the  rod  end  and 

insert  new  tie  rods  by  turning  it  the  same  number  of  turns.) 
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UNIT. 


10.0 


STEERING  AND  SUSPENSION  -  LEVEL  II 


TASK 


10.06 


REPLACE  IDLER  ARM 


PERFORMANCE  OBJECTIVE: 

Given  automobile  with  a  loose  idler  arm,  necessary  tools,  equip- 
ment, replacement  parts,  and  service  manual;  remove  and  replace  the 
idler  arm. 


10.0601  Inspect  idler  arm  for  wear*    Determine  if  the  manu- 
facturer recommends  replacing  the  idler  arm  or 
allocs  new  bushings  or  bearings  to  be  inserted. 

10.0602  Remove  the  old  bushing  and  Insert  a  new  one  from 
the  replacement  kit.     (If  replacing  new  bushing 
is  allowed.) 

10.0603  If  new  idler  arm  is  required,  install  the  part. 

10.0604  Torque  all  idler  arm  fasteners*    Install  cotter 
pins.    Check  for  binding.    Lubricate  if  required. 


Inspect,  remove,  and  replace  a  loose  idl6r  arm  on  a  given 

vehicle  (or  replace  worn  bushing  if  allowed). 

Repaired  idler  arm  should  be  torqued  and  should  not  be  loose. 


PERFORMANCE  ACTIONS: 


PERFORMANCE  STANDARDS: 


SUGGESTED  INSTRUCTION  TIME: 


I  Hour 


n 
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UNIT  10.0  STEERING  AND  SUSPENSION  -  LEVEL  II 

TASK  10*07  REMOVE  AND  REPLACE  SHOCK  ABSORBERS 


PERFORMANCE  OBJECTIVE: 

Given  a  vehicle,  service  manual,  and  necessary  tools  and  parts; 
remove  and  replace  shock  absorbers. 


PERFORMANCE  ACTIONS: 

10.0701  Raise  vehicle  from  floor  and  support  it  according 
to  safety  practices. 

10.0702  Using  proper  tools,  remove  shock  absorber  upper 
mounting  nuts  and  locks. 

10.0703  Remove  lower  mounting  bolts/nuts.    Withdraw  shock 
absorbers  from  vehicle. 

10.0704  Install  new  shock  absorbers  and  rubber  bushings 
following  reverse  order.    Tighten  attaching  bolts 
and  nuts  to  proper  specifications. 


PERFORMANCE  STANDARDS : 

-    Remove  and  replace  shock  absorbers.    When  completed,  shock 
bolts  will  be  checked  for  tightness. 


SUGGESTED  INSTRUCTION  TIME:      2  Hours  (per  pair) 


RELATED  TECHNICAL  INFORMATION: 

-  Safety  precautions  when  working  under  a  raised  vehicle. 

-  Proper  torque  of  shock  absorber  rubber  gromets  when  used. 

-  Demonstrate  test  for  operation  and  noise  of  shock  absorbers. 
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UNIT 
TASK 


10.0 
10,08 


STEERING  AND  SUSPENSION  -  LEVEL  II 


*     REMOVE  AND  REPLACE  MCPHERSON 
STRUT  ASSEMBLY 


PERFORMANCE  OBJECTIVE; 

Given  a  vehicle,,  service  manual,  and  proper  tools;  remove  and  replace 
the  McPhersoa  strut  assembly.    All  attachment  hardware  must  be ' 
torqued  to  specifications,  height  must  be  correct,  and  wheels 
must  turn  to  extremes  without  binding. 


PERFORMANCE  ACTIONS: 

10.0801  •  Remove: 

a.  Loosen  the  wheel  lug  nuts  (bolts),  raise  the 
front  of  vehicle,  and  support  it  safely. 
Remove  the  wheel. 

b.  Disconnect  the  flexible  brake  hose  and  plug 
the  end  to  prevent  fluid  loss,  (if  necessary). 

c.  Disconnect1  strut  assembly  from  lower  ball- 
joint  or  spindle  carrier. 

d.  Remove  top  mounting  bolts  of  strut  assembly  t> 
and  remove  the  suspension  strut  assembly  from 
the  vehicle. 

10.0802  Disassembly: 

a.  Put  strut  assembly  In  vise,  install  a  spring 
compressor  tool  to  the  coil  spring  to  relieve 
the  tension  from  the  top  mount  assembly. 

b.  Remove  the  top  mount  retaining  nut  while  holding 
the  top  of  the  piston  rod  with  an  alien  wrench 
in  the  socket  provided*  ° 

c.  Dissemble  the  top  mount  assembly  and  separate 
the  spring  from  the  strut  assembly. 
(CAUTION:  The  spring  will  be  under  much  more 

tension  than  normal  while  the 
compressor  tool  is  in  place.  If 
the  spring  is  not  to  be  replaced 
and  the  compressor  tool  d^s  left  on 
the  spring,  locate  the  sp:;ing  in  a 
safe  place  until  ready  for  use.) 

d.  Remove  strut  piston  rod  to  housing  nut,  pull 
piston  rod  and  seals  or  cartridge  out  of 
housing. 

e.  Tarn  housing  over  and  draw  out  any  oil  that 
is  in  housing. 

f.  Install  new  strut  cartridge  in  housing  and 
reassemble  and  install  on  car  in  reverse  order* 

g.  Torque  all  bolts  to  specifications. 
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UNIT  10.0  STEERING  AND  SUSPENSION  -  LEVEL  II 

TASK  10.08  /  REMOVE  AND  REPLACE  MCPHERSON 

STRUT  ASSEMBLY 


PERFORMANCE  ACTIONS  (Con 1 1 • ) : 


h.      Align  front  end  and  road  test. 

(NOTE:       Refer  to  manufacturing  speci- 
fications for  special  instruc- 
tions on  each  application*) 


PERFORMANCE  STANDARDS: 


Remove  and  replace  McPherson  strut  assembly. 
Replaced  assembly  must- be  torqued  to  manufacturer's  speci- 
fications, height  adjustment  must  be  correct,  and  wheels 
must  turn  to  extremes  without  binding* 


SUGGESTED  INSTRUCTION  TIME:    4  Hours 
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UNIT  10.0  STEERING  AND  SUSPENSION  -  LEVEL  II 

*  -  \ 

TASK  10.09  PERFORM  VISUAL  INSPECTIONS  OF  • 

SUSPENSION  SYSTEM 


PERFORMANCE  OBJECTIVE: 

Given  a  vehicle  with  improper  suspension  action,  visually  inspect  the 
front  and  rear  suspension  components  and  vehicle  sag  conditions  as 
outlined  in  the  manufacturer's  procedures.    All  worn  components  identi- 
fied by  the  instructor  must  be  recognized. 


PERFORMANCE  ACTIONS: 

10.0901  Raise  vehicle  to  proper  working  height  to  allow 
visual  inspections  of  the  front  suspension  compon- 
ents. 

10.0902  Note  and  record  any  suspension  parts  that  show  any 
obvious  defects,  such  as  balljoint  dust  boots  worn, 
control  arm  bushing  or  other  bent,  loose,  or  worn 
parts •  -  • 


PERFORMANCE  STANDARDS: 

-    On  an  instructor  provided  vehicle  with  visual  signs  of 
suspension  problems,  inspect  the  suspension  components  and 
tell  th^  instructor  which  components  need  repair  or  replace- 
ment. 

,  ) 

SUGGESTED  INSTRUCTION  TIME:      1  Hour 
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UNIT-  10,0  STEERING  AND  SUSPENSION  -  LEtfEL  II 

TASK  10.10  INSPECT  AND  SERVICE  FRONT  WHEEL 

-   '  BEARING  AND  GREASE  SEAL 


PERFORMANCE  OBJECTIVE: 

Given  a  vehicle,  service  manual,  and  necessary  tools,  grease,  and 
replacement  seal;  inspect  and  service  the  wheel  bearing  and  seal* 
When  completed,  the  quantity  of  grease  in  bearing  will  be  checked,  the 
direction  that  the  seal  is  installed  will  be  noted,  and  proper  wheel 
bearing  adjustment  will  be  observed. 


PERFORMANCE  ACTIONS: 

10.1001     Remove  front  wheel, 
10*1002   '  Remove  bearing  dust  cap. 

10.1003  Straighten  cotter  pin  and  remove. 

10.1004  Unscrew  adjusting  nut. 

10.1005  Remove  pronged  safety  thrust  washer. 

10.1006  Shake  wheel  from  side  to  side,  pulliftg  wheel 
outward  and  wobbling  it  to  remove  outer  bearing 
from*  hub. 

* 

10.1007  Remove  outer  bearing  and  place  it  in  clean "container. 

10.1008  Pull  wheel  straight  off  spindle.    (Avoid  dragging 
rear  bearing  across  spindle  threads.) 

10.1009  Lay  wheel  over  clean  material,  engage  rear  bearing 
cone  (not  cage) ,  tap  inner  bearing  from  hub .  If 

Q      necessary,  use  a  special  seal  puller. 

10.1010  Discard  grease  seal  (new  seal  to  be  installed). 

10.1011  Clean  bearings  and  rinse  in  clean  solvent.  (Dis- 
card bearings  showing  slightest  signs  of  wear  or 
damage . ) 

10.1012  Clean  and  flush  out  inside  of  hub. 

10.1013  Pack  each  bearing  full  of  grease. 

•  (NOTE:  .     Greases  containing  Lithium  or  Sodium  soaps 
should  not  be  mixed.) 

10.1014  Bearings  must  be  clean  and  dry  before  packing. 
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UNIT 
TASK 


10.0 

10rl0 


STEERING  AND  SUSPENSION  -  LEVEL  II 


INSPECT  AND  SERVICE  FRONT  WHEEL 
BEARING  AND  GREASE  SEAL  (Con't.)  . 


PERFORMANCE  STANDARDS: 

*• 

-    Inspect  and  service  wheel  bearing  and  seal,  replacing  seal. 

-•'  When  completed,  grease  in  bearing  is  proper  type  and  level, 
and  bearing  adjustment  must  be  within  specifications  of  manu- 
facturer's specifications. 


SUGGESTED  INSTRUCTION  TIMEV     4  Hours 

RELATED  TECHNICAL  INFORMATION: 

Observe  safety  precautions  of  working  uaJer  raised  vehicle. 
-    Proper  removal,'  cleaning,  and  grease  packing  of  front  wheel 
spindle  bearings* 


36  L 

3,94 


UNIT 


10.0 


STEERING  AND  SUSPENSION  -  LEVEL  III 


TASK 


10.11 


INSPECT  AND  DIAGNOSE  STEERING  AND 
FRONT  SUSPENSION  SYSTEM  PROBLEMS 


PERFORMANCE  OBJECTIVE: 

Given  a  vehicle  with  known  defective  steering  or  suspension  components, 
a  service  manual,  and  using  the  proper  tools  and  equipment;  inspect  and 
"diagnose  the  cause  of  the  problem  and  identify  the  probable  repair  to 
meet  manufacturer's  specifications  and  for  the  vehicle  to  operate  properly. 


PERFORMANCE  ACTIONS: 


10.1101 


Raise  front  of  vehicle,  follow  accepted  safety 
practices. 


10.1102 


Check  steering  and  front  suspension  systems  for  worn 
or  loose  parts.  *" 


10.1103 


Diagnose  the  repair  procedures  and  the  components 
needing  attention. 


PERFORMANCE  STANDARDS: 


On  an  instructor  provided  automobile,  identify  the  defective 
steering  and  front  suspension  problems  and  diagnose  the  necessary 
repairs  and  replacements  .that  will  result  in  proper  operation 
of  the  vehicle,  meeting  manufacturer's  specifications. 


SUGGESTED  INSTRUCTION  TIME: 


1  Hour 
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UNIT 
TASK 


10.0 
10.12 


STEERING  AND  SUSPENSION  -  LEVEL  III 
REPLACE  COIL  SPRINGS 


PERFORMANCE  OBJECTIVE: 

Given  vehicle,  service  manual,  proper  tools  and  equipment;  remove  and 
replace  the  coil  spring(s).    When  completed,  the  springs  must  be  properly 
seated. 


PERFORMANCE  ACTIONS: 

\ 

\ 

10.1201  Raise  car.    Place  bafety  jacks,  if  appropriate. 

10.1202  Remove  wheel  and  tire  assembly. 

10.1203'    Disconnect  stabilizer  bar.     (From  side  coil  is  being 
removed.) 

10.1204  Remove  shock  absorber. 

10.1205  Disconnect  lower  arm  tie  strut,  if  applicable. 

10.1206  Attach  safety  chain  to  prevent  spring  from  flying 
out. 

10.1207  Place  jack  under  lower  arm. 

(NOTE:       "Place  jack  as  near  parallel  to  length  of 
arm  as  possible  to  allow  jack  to  move 
forward  or  backward  to  follow  the  movement 
„  of  the  suspension  arm  free  "end.") 

10.1208  Remove  lower  balljoint  stud  as  recommended  under 
ball  joint  removal.  V* 

10.1209  Lower  jack  until  lower  suspension  arm  removes  pres- 
sure from  spring. 

(NOTE:        SPRING  UNDER  PRESSURE  MAY  FLY  OUT!) 

'  10.1210     Remove  spring. 

10.1211     Replace  spring  by  reversing  procedures. 

(NOTE:       Specifications  concerning  spring  end 

location  and  placement  of  spring  insulators, 
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UNIT  10.0  STEERING  AND  SUSPENSION  - ' LEVEL  III 

TASK  10.12  REPLACE  COIL  SPRINGS 


PERFORMANCE  ACTIONS  (Con't.) 


10.1212  Raise  arm  until  ball-joint  stud  passes  through  spiiidle 
%body.    Install  stud  nut,  torque  and  insert  cotter 

pin.    As  arm  is  raised/  do  not  allow  spring  to  \ 
rotate  from  proper  position. 

10.1213  Install  shock  absorber,  stabilizer  bar  and  tie  strut 
as  „ appropriate. 


PERFORMANCE  STANDARDS : 

-    Remove  and  replace  (front)  coil  springs  meeting  manufacturer's 
specifications  and  observing  safety  procedures. 


SUGGESTED  INSTRUCTION  TIME:      6  Hours 

RELATED  TECHNICAL  INFORMATION: 

-    Observe  proper  safety  procedures. 
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UNIT  10.0  "STEERING  AND  SUSPENSION  -  T,EVEL  III 

TASK  10.13  REMOVE  AND  REPLACE  LEAF  SPRINGS 


PERFORMANCE  OBJECTIVE: 

Given  vehicle,  service  manual,  proper  tools;  remove  and  replace  leaf 
springs.     When  completed,  the  springs  should  allow  lor  the  correct  curb 
heights.    All  nuts  and  U-bolts  should  be  secure. 


PERFORMANCE  ACTIONS: 


10.1301  To  remove  leaf  spring,  refer  to  manufacturer's 
manual  for  proper  procedures. 

10.1302  Remove  leaf  spring  bushings  using  a  puller  if  necessary 

10.1303  Clean  spring  eye  thoroughly  and  coat  it  with  a  suit- 
able lubricant  prior  to  pulling  new  bushing  in 

p lace  • 

10.1304  Allow  weight  of  vehicle  to  rest  on  bushings  before 
torquing  shackle  bolts.     (Vehicle  should  be  at  curb 
height  before  tightening  bolts  to  prevent  damage  to 
bushings.) 

10.1305  Replace  any  broken  spring  leaves.  Where  required, 
use  inserts  between  spring  leaves.  Tighten  spring 
center  bolt.    Torque  spring  U-bolts. 

10.1306  All  spring  rebound  clips  must  be  in  place. 

10.1307  Check  rear  standing  or  curb  height. 


PERFORMANCE  STANDARDS: 

-    Remove  and  replace  rear  leaf  spring(s)  on  a  given  vehicle 

according  to  manufacturer's  procedures  and  meeting  manufacturer's 
specifications. 


SUGGESTED  INSTRUCTION  TIME:      6  Hours 
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UNIT  10,0  STEERING  AND  SUSPENSION  -  LEVEL  III 

TASK  10.14  ADJUST  WORM  AND  SECTOR  IN  STEERING 

GEAR 


PERFORMANCE  OBJECTIVE: 


Given  a  vehicle,  access  to  proper  tools,  equipment,  and  service  manual; 
adjust  worm  gear  end  play  and  hi-pointin  accordance  with  manufac- 
turer's procedures  and  specifications. 


PERFORMANCE  ACTIONS: 

10.1401     Raise  vehicle  off  floor. 
'  10.1402     Disconnect  steering  linkage  or  pitman  arm. 

10.1403  Tuto  steering  wheel  to  extreme  travel  andcheck 
won^gear  end  play. 

10.1404  Raise  hood  and  place  fender  covers. 

10.1405  Adjust  worm  gear  end  play  in  accordance  with 
manufacturer^  recommended  tolerances. 

10.1406  Center  steering. 

10.1407  Adjust  cross  shaft  adjustment  screw  to  meeting 
manufacturer  fs  specifications  (Hi-point) ; 

10.1408  Re-tighten  lock  nut. 

10.1409  Check  and  fill  steering  gear  to  proper  fluid  level. 

10.1410  Reconnect  steering  linkage  or  pitman  arm. 

10.1411  Road  test  for  performance. 

PERFORMANCE  STANDARDS: 

-    Adjust  worm  gear  end  play  and  hi-point  in  vehicle  provided 
by  instructor. 

SUGGESTED  INSTRUCTION  TIME:      2  Hours 
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STEERING  AND  SUSPENSION  -  LEVEL  III 

REPAIR  OR  REPLACE  MANUAL  STEERING 
COMPONENTS 


PERFORMANCE  OBJECTIVE: 

Given  a  malfunctioning  manual  steering  gear,  appropriate  replacement 
parts,  and  proper  tools,  equipment,  and  service  manual;  replace  de- 
fective steering  gear  components  following  manufacturer's  procedures 
and  specifications* 

PERFORMANCE  ACTIONS:  > 

Refer  to  manufacturer's  manual  steering  gear, 
disassembly/assembly  procedures  and  adjustment 
specifications . 

Drain  lube  from  steering  gear. 
Remove  cross  shaft. 
Remove  tube  and  worm  gear. 

Remove  and  replace  cross  shaft  bushing  and  seals 
(hone  bushings  to  fit  cross  shaft,  if  necessary). 

Install  worm  bearings  and  tube  and  worm  gear. 
Adjust  end  play. 

Install  cross  shaft  and  adjust  hi-point. 
Refill  steering  gear  with  lubricant  to  specifications. 


PERFORMANCE  STANDARDS: 

-    Replace  defective  steering  gear  components  in  vehicle  provided 
by  instructor. 

>- 

SUGGESTED  INSTRUCTION  TIME:      10  Hours* 


*N0TE:       Typical  time  estimated  for  average  defective  component  to 
be  replaced. 


UNIT  10.0 
TASK  10.15 
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UNIT 
TASK 


10.0 
10.16 


STEERING  AND  SUSPENSION  -  LEVEL  III 
REPLACE  POWER  STEERING  COMPONENTS 


PERFORMANCE  OBJECTIVE :  c 

Given  an  automobile  with  a  known  defective  power  steering  component, 
and  access  to  proper  tools,  equipment,  and  service  manual;  locate 
the  direct  and  remove  and  replace  defective  component  in  accordance 
with  manufacturer's  specifications  and  procedures. 


PERFORMANCE  ACTIONS: 

10.1601  Visually  inspect  all  steering  components  for  leaks, 
physical  damage  or  looseness. 

10.1602  Check  belt  tension,  oil  level  in  power  steering 
pump,  check  steering  actions,  and  check  oil  pressure 
in  power  steering  system. 

10.1603  Locate  defective  components. 

10.1604  Replace  according  to  manufacturer's  suggested 
procedures. 

10. 1605-    Operate  and  check  for  correction  operation. 

PERFORMANCE  STANDARDS: 

-    Remove  and  replace  the  defective  power  steering  component  on 
a  vehicle  provided  by  the  instructor. 


SUGGESTED  INSTRUCTION  TIME:      1  Hour  (estimated  for  replace  and  repair 

power  steering  hose)* 


*  Depends  on*'  defective  components,  component  used  (hose)  typically  is 
one  of  first  in  system  to  become  defective. 
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UNIT  10.0  "  STEERING  AND  SUSPENSION  -  LEVEL  III 

TASK  10.17  (Optional)  REPAIR  TILT  AND  TELESCOPING 

STEERING  WHEEL 


PERFORMANCE  OBJECTIVE:  v 

\ 

Using  the  appropriate  tools  and  equipment,  and  following  the  raanu-  \^ 
facturer's  procedures  and  specifications;  disassemble  and  repair  \ 
the  malfunctioning  tilt  and  telescoping  steering  wheel  in  a  given 
automobile.  " 


PERFORMANCE  ACTIONS: 

10.1701  Disconnect  transmission  control  rods  and  flex 
coupling. 

10.1702  Disconnect  electrical  connections  and  remove 
steering  column  trim  cover  and  transmission 
selector  cable. 

10.1703  Remove  toe  plate  nuts. 

10.1704  Disconnect  upper  column  and  remove. 

10.1705  Examine  for  worn,  loose,  or  broken  parts  and  replace 
if  necessary. 

10.1706  Reassemble  in  reverse  order. 


PERFORMANCE '  STANDARDS : 

-    On -an  instructor  provided  vehicle  with  a  malfunctioning  tilt 
and  telescoping  steering  wheel,  disassemble  and  repair  the 
components  of  the  steering  wheel  that  are  causing  the  problem. 


SUGGESTED  INSTRUCTION  TIME:      4  Hours 
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UNIT  10.0  STEERING  AND  SUSPENSION  r  LEVEL  III 

TASK  10.18  •  INSPECT  FRONT  SUSPENSION.  SYSTEM 

PERFORMANCE  OBJECTIVE: 

Given  an  automobile,  visually  inspect  the  front  suspension  system  for 
worn  or  damaged  parts  and  report  the  findings*    Findings  must  agree 
with  the  instructor's  findings. 

PERFORMANCE  ACTIONS.: 

i0.18Ckf     Make  a  note  of  customer's  complaints. 

10.1802  Gheck  shock  absorbers  by  bouncing  the  car. 

10.1803  Raise  the  front  of  the  car. 

10.1804  Use  safety  stands  if  the  car  is  not  on  a  lift. 

10.1805  Check  the  wheel  bearing  adjustment  by  shaking  the 
wheel  at  the  top  and  bottom  to  ensure  that  there  is 
no  play  or  lack. 

10.1806  Spin  the  wheel.    The  wheel  should  spin  free  and 
there  should  be  no  noise* 

10.1807  (Check  manufacturer's  specifications)    If  applicable, 
grasp  the  tire  firmly  at  the  front  and  rear.  Shake 
it.     If  looseness  if  felt,  check  the  underside  of 
the  wheel  to  determine  the  location  problem. 

10.1808  Under  the  car,  check  the  Idler  Arm  thoroughly, 
visually  and  by  shaking  it  by  hand.     (Generally,  the 
Idler  Arm  assembly  will  need  repair  or  replacemement 
on  the  majority  of  cars.) 

10.1809  Check  all  parts  of  the  front  suspension  system  both 
visually  and  by  hand  for  loose  parts,  loose  bolts, 
or  mounting — worn  rubber  bushings,  power  steering 
oil  leaks,  bent  parts,  etc.    Check  to  see  that  the 
steering  gear  is  bolted  securely  to  the  frame. 

10.1810  Check  all  tires  for  condition.    Signs  of  excessive 
wearing,  flat  sponts,  air  pressure,  cuts,  etc. 

10.1811  Remove  safety  stari&s.    Lower  car  to  floor. 
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UNIT  10.0  STEERING  AND  SUSPENSION  -  LEVEL  III 

TASK  10.18  INSPECT  FRONT  SUSPENSION  SYSTEM 

(Con1  tO 


PERFORMANCE  ACTIONS  (Conft.): 


10.1812     Place  jack  under  right  hand  lower  control  arm,  as 

close  to  the  wheel  as  possible*    Raise  the  car  until 
the  tire  is  2-4  inches  above  the  floor.    Place  safety 
stand  under  the  frame  of  the  car  but  leave  the  jack 
supporting  the  weight  of  the  car. 

1Q. 1813'     Grasp  the  wheel  firmly  and  shake  it  noting  any  play 
or  looseness.    Pry  the  tire  up  and  down. 

10.1814"    Repeat  steps  12  and  13  on  the  opposite  side  of  the 
car. 

10.1815     Remove  stand,  lower  car,  put  tools  away.  Report 
findings. 


PERFORMANCE  STANDARDS : 

-    Visually  inspect  the  front  suspension  system  for  worn  or 
damaged  parts. 


SUGGESTED  INSTRUCTION  TIME:      4  Hours 

RELATED  TECHNICAL  INFORMATION: 

-    Types  and,  characteristics  of  front  end  systems. 
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UNIT  10.0  STEERING  AND  SUSPENSION  -  LEVEL  III 

TASK  10.19  REBUSH  KING  PINS 


PERFORMANCE  OBJECTIVE: 

Given  a  vehicle  with  defective  king  pins,  and  access  to  proper  tools, 
equipment,  and  service  manual;  rebush  king  pins  as  prescribed  by 
manufacturer's  procedures  and  specifications. 


PERFORMANCE  ACTIONS: 

10.1901  Raise  front  of  vehicle  and  support  vehicle  following 
accepted  safety  practices. 

10.1902  Remove  front  wheel  assemblies  and  brake  backing 
plates  from  steering  knuckles. 

10.1903  Remove  king  pin  locking  pins  and  upper  and  lower 
dust /grease  cups,  snap  rings,  etc. 

10.1904  Drive  out  king  pins  and  separate  steering  knuckle 
from  axle  eye. 

10.1905  Rebush  steering  knuckles  and  hone  to  fit  new  king 
pins,  if  required. 

10.1906  Install  steering  knuckles  and  new  king  pins  on 
vehicle. 

10.1907  Install  locking  pins,  grease  cups  and  snap  rings. 

10.1908  Install  brake  backing  plates  to  steering  Uuuckles 
and  reinstall  front  wheel  assemblies. 

10.1909  Lubricate  new  king  pins  and  busings. 


PERFORMANCE  STANDARDS: 

-    On  instructor  provided  vehicle  with  defective  ki  .g  pins  in 
Steering  system,  rebush  king  pins  and  reinstall  them  into 
vehicle. 


SUGGESTED  INSTRUCTION  TIME:      4  Hours  (per  side) 
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UNIT 
TASK 


10.0 
10.  *0 


STEERING  AUD  SUSPENSION  -  LEVEL  III 
REPLACE  BALL-JOINTS 


PERFORMANCE  OBJECTIVE: 

Given  a  vehicle,  and  access  to  a  service  manual,^ replacement  ball- 
joints,  and  proper  tools  and  equipment;  replace  upper  and  lower 
ball joints  according  to  manufacturer's  procedures  and  specifications. 


PERFORMANCE  ACTIONS: 

10.2001  Raise  front  of  vehicle  from  floor  and  use  safety 
jacks  or  proper  safety  procedures. 

10.2002  Remove  front  wheel  assemblies. 

10.2003  With  jack  support  located  outboard  under  lower 
control  arm,  remove  cotter  pins  and  ball-joint  stud 
nuts. 

10.2004  Separate  ball- joints  from  spindle  support  .arms  using 
proper  tools  and  equipment. 

10.2005  Remove  ball-joints  from  control  arms  using  proper 
tools  and  equipment. 

10.2006  Using  proper  tools  and  equipment,  install  new  ball- 
joints  to  control  arms. 

10.2007  Attach  ball-joints  to  spindle  support  arm  and 
tighten  to  proper  torque  specifications. 

10.2008  Lubricate  new  ball-joints  and  reinstall  wheel 
assemblies . 

10.2009  Check  for  wheel  alignment. 


PERFORMANCE  STANDARDS: 

-    Replace  upper  and  lower  ball-joints  on  vehicle  provided  by 
instructor. 


SUGGESTED  INSTRUCTION  TIME:      6  Hours  (per  side) 
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UNIT  10.0 


STEERING  AND  SUSPENSION  -  LEVEL  III 


TASK  "        10.21  REPLACE  FRONT  SUSPENSION  CONTROL 


9 

ERIC 


ARMS  AND  BUSHINGS 


PERFORMANCE  OBJECTIVE: 


Given  a  vehicle  and  the  appropriate  replacement  parts,  and  using  the 
proper  tools,  equipment,  and  service  manual;  replace  the  front  sus- 
pension control  arms  and  bushings  as  prescribed  by  manufacturer's 
procedures  and  specifications. 


PERFORMANCE  ACTIONS: 


10.2101  Raise  vehicle  frbm  floor  and  support  vehicle  accord- 
ing to  safety  practices. 

10.2102  Remove  front  wheel  assemblies. 

10.2103  With  support  jack  located  outboard  under  lower  con- 
trol arms,  disconnect  lower  ball-joints  from  spindle- 
support  arms.    Disconnect  shock  absorbers,  strut 
rods,  stabilizer  bar  links. 

10.2104  Remove  coil  springs,  if  equipped. 

10.2105  Remove  lower  control'  arm  and  replace  inner  bushings. 

10.2106  Reinstall  lower  control  arms  and  coil  springs,  if 
required. 

10.2107  Disconnect  upper  ball-joints  from  spindle  support 
arms. 

10.2108  Remove  upper  control  arms  and  r.eplace  inner  bushings. 

10.2109  Rei^tall  upper  control  arms  and  reconnect  ball- 
joints  to  spindle  support  arms. 

10.2110  Install  front  wheel  assemblies. 


PERFORMANCE  STANPARDS : 

-    Replace  front  suspension  control  arms  and  bushings  on  vehicle 
provided  by  instructor. 


SUGGESTED  INSTRUCTION  TIME;      10  Hours  <one  side  upper  and  lower)* 

*Time  will  depend  on  type  of  vehicle. 
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UNIT 
TASK 


lO.O 
10.22A 


STEERING  AND  SUSPENSION  -  LEVEL  III 
ADJUST  TORSION  PARS 


Performance  objective: 

Given  a  vehicle  with  maladjusted  torsion  bars,  and  using  appropriate 
tools,  equipment,  and  service  manual;  adjust  the  torsion  bars,, fol- 
lowing the  manufacturer^  procedures  and  specifications* 


PERFORMANCE  ACTIONS: 

10.2201     With  vehicle  on  level  surface,  install  torsion  bar 
height  gauges  on  lower  control  arms* 

10*2202     Adjust  torsion  bars  at  adjusting  ends  until  recom- 
mended heights  are  obtained. 

10.2203     Settle  front  of  vehicle  and  recheck  vertical  height 
readings. 


PERFORMANCE  STANDARDS: 

-    On  instructor  provided  vehicle  with  torsion  bars  out  of 

adjustment,  adjust  torsion  bars  to  manufacturer^  specifications. 


SUGGESTED  INSTRUCTION  TIME:      2  Hours 


9 
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UNIT 
TASK 


10.0 
^0.22B 


STEERING  AND  SUSPENSION 
REPLACE  TORSION  BARS 


-  LEVEL  III 


PERFORMANCE  OBJECTIVE: 


Given  vehicle  with  torsion  bars,  access  to  appropriate  tools,  equip- 
ment, and  service  manual;  remove  and  replace  torsion  bars  according 
to  manufacturer's  procedures  and  specifications. 


PERFORMANCE  ACTIONS: 

10„2201      Raise  vehicle  from  floor  following  safety  procedures, 

10.2202  Lift  vehicle  body  td^  extend  lower  control  arms  in 
full  rebound  positi(pn. 

10.2203  Release  all  load  from  torsion  bar  by  turning  anchor 
ad jus tings  bolt  counterclockwise. 

< 

10.2204  Remove  -torsion  bars  by  sliding  bar  out  through  rear 
of  rear  anchor. 

10.2205  Install  new  torsion  bars  following  procedures* in  • 
reverse  order. 

10.2206  Adjust  torsion  bars  to  height  specifications.  J 

PERFORMANCE  STANDARDS: 

-    Replace  torsion  bars  on  vehicle  provided  by  instructor. 

SUGGESTED  INSTRUCTION  TIME:      6  Hours  (each) 
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UNIT  10.0 
TASK  10.23 


STEERING  AND'  SUSPENSION  -  LEVEL  III 
BALANCE  WHEELS  AND  TIRES 


PERFORMANCE  OBJECTIVE: 

Given  a  wheel  and  tire  assembly,  wheel  balancer,  and  proper  tools  and 
wheel  weights,  balance  the  assembly. 


PERFORMANCE  ACTIONS: 


10.2301  Check  wheel  and  tire  runout,  looking  especially  for 
"    excessive  lateral  or  radial  runout. 

10.2302  If  tire  runout  is  excessive,  check  wheel  runout.  If 
feasible  deflate  tire,  break  beads  and  shift  tire  on  t* 
rim  'until  tire  point  of  maximum  runout  is  opposite 
point  of  maximum  wheel  runout.     (Runout  may  be  checked 
using  indicator.) 

10.2303  STATIC  BALANCE  wheel  by  clipping  weights  to  rim 
opposite  heavy  side.    (If  more  than  2  ounces  of 
weight  is  required,  split, the  weight,  adding  half 
to  the  inside  of  the  wheel  rim  so  the  dynamic 
balance  will  not  "be  disturbed;) 

10.2304  DYNAMIC  BALANCE  wheel,  after  wheel* is  static  balanced, 
by  adding  wheel  balance  weights  in  amounts  sufficient 
to  bring  weight  mass  and  wheel  center  lines  into. same 
plane. 

10.2305  (OPTIONAL)    OFF  CAR  BALANCE,  provided  an  off  car 
balancing  machine  is  available,  first  balance  the 
tire  statically,  then  balance  it  dynamically v 

1012306      (OPTIONAL)    COMPUTER  BALANCE-  THE  WHEEL  (ORIENTATION 
thru  field  visit  or  audio-visual  presentation.) 


PERFORMANCE  STANDARDS: 

-  Balance  wheels  and  tires  provided  by  the  instructor  using 
proper1  tools,  equipment,  and  materials.    First  static  balance, 
then  dynamic  balance  a  wheel. 

-  Upon  completion,  there  must  be  "wheel  tiramp1'  (tire  and  wheel 
hopping  up  and  down)  cr  "wobble11  (shimmy). 


SUGGESTED  INSTRUCTION  TIME:      2  Hours  (per  wheel) 

^Depends  on  type  of  balancing  procedures.    Speed  or  Bubble  balancing. 


377 


UNIT  10.0  STEERING  AND  SUSPENSION  -  LEVEL  III 

TASK  10.24  REMOVE  AND  REPLACE  STEERING  SPINDLE 

(BALLJOINT.  TYPE) 


PERFORMANCE  OBJECTIVE: 

Given  a  vehicle,  service  manual,  and  proper  tools;  remove  and  replace 
the  steering  spindle.  When  completed,  all  attaching  bolts  and  cotter 
pins  will  be  checked  for  security. 


PERFORMANCE  ACTIONS: 

10.2401  Raise  vehicle  from  floor. 

10.2402  Remove  bothyfront~wbeel  assemblies. 

/  \ 

I  10.2403     For  disc  Jyrakes.,  remove  front  wheels  and  brake 
\  caliper^    Remove  roto^^nd  hub  assemblies. 

10v^404^JIsi6g  a  dial  indicator,  deterai^  the  need  for 
spindle  replacement. 

10.2405  Following  vehicle  manufacturer's  procedures,  remove 
and  replace  spindles* 

10.2406  Pack  front  wheel  bearings  with  proper  lubricant. 

10.2407  Replace  grease  seals  where  necessary. 

10.2408  Install  wheel  assemblies  and  adjust. bearings  to 
proper  specifications. 

10.2409  Refer  to  vehicle  specifications  for  wheel  alignment 
where  applicable. 

10.2410  For  disc  brakes,  install  calipers  and  check  brake 
operation. 

10.2411  Road  test  for  performance. 


PERFORMANCE  STANDARDS : 

-    Replace  defective  steering  spindles  in  vehicle  provided  by 
instructor. 


SUGGESTED  INSTRUCTION  TIME:      4  Hours  (per  side) 
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UNIT  10. 0 

TASK  10.25 


STEERING  AND  SUSPENSIONS-LEVEL  III 
INSPECT  AND  ALIGN  FRONT  END 


PERFORMANCE  OBJECTIVE: 

Given  a  vehicle  with  the  front  end  out  of  alignment,  and  access  to  a 
service  manual,  special  tools  *  and  equipment;  check  the  wheel  align- 
ment angles  and  align  the  front  wheel  following  the  manufacturer's 
specifications  and  procedures.  . 

PERFORMANCE  ACTIONS: 

10.2051     Look  up  manufacturer's  specifications  for  vehicle. 

10.2502  Place  vehicle  on  wheel  alignment  rack  or  front 
wheels  on  turning  radius  gauges. 

10.2503  Place  front  wheels  in  straight  ahead  direction  and 
install  pedal  depressor  to  lock  brakes  of  all  four 
wheels. 

10.2504  Install  or  attach  wheel  alignment  clamps/gauges  to 
front  wheel  and  measure  caster,  camber  steering  axis 
inclinator,  turning  radius,  and  toe-in  angles. 

10.2505  Perform  caster,  camber,  and  toe-in  adjustments  to 
manufacturer's  specifications. 

10.2506  Adjust  wheel  alignment  angles  to  recommended  r,ei.ings. 

10.2507  Road  test  vehicle. 

PERFORMANCE  STANDARDS :  . 

-    On  an  instructor  provided  automobile ,  align  the  front  wheels 
to  meet  the  manufacturer's  specifications. 

SUGGESTED  INSTRUCTION  TIME:      4  Hours  (minimum)  *  (per  student) 

instructional  time  will  vary  according  to  the  type  of  vehicle  and 
knowledge  and  skill  of  student. 
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UNIT  10.0  STEERING  AND  SUSPENSION  -  LEVEL  III 

TASK  10.26  INSPECT  AND  SERVICE  REAR  END 


PERFORMANCE  OBJECTIVE: 

On  a  given  automobile  with  known  defects,  manufacturer's  service  manual, 
necessary  tools  and  equipment;  inspect  and  service  "the  rear  end  suspension. 


PERFORMANCE  ACTIONS: 

10.2601  Inspect  the  vehicle  for  normal  rear  suspension 
standing  (curb)  height.     (Measured  from  top  of  rear 
axle  housing  to  given  point  on  frame.) 

10.2602  Inspect  and  replace,  as  necessary,  rear  suspension 
control  arms  or  bushings. 

10.2603  Check  drive  angle  of  differential  pinion  and  adjust 
as  needed* 


PERFORMANCE  STANDARDS: 

Inspect  and  service  rear  end  suspension  according  to  manu- 
facturer's procedures  making  necessary  adjustments  to  bring 
vehicle  to  manufacturer's  specifications. 


SUGGESTED  INSTRUCTION  TIME:      1  Hour  Inspection* 

Additional  hours  required  as  necessary  for 
service  to  be  estimated  by  Rate  Manual. 
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TASK  LISTINGS 
AUTOMOTIVE  MECHANICS 

DESCRIPTION 

BRAKING  SYSTEM  MAINTENANCE  AND  REPAIR  v 

(Identify  Types  and  Grades  of  Brake  Fluid)    Given  supply 
catalog,  identify  the  recommended  type  and  grade  of  brake 
fluid  to  use  for  a  given  vehicle  or  to  stock. 

(Check  Brake  Master  Cylinder  Fluid  and  Fill  To  Proper  t 
Levels)    Given  an  automobile,' determine  the  brake  fluid 
level  in  the  brake  system  master  cylinder  and  fill  it  to 
the  manufacturer's  specifications  using  SAW  .approved 
brake  fluid. 

(Inspect  Brake  Lines  for  Condition  and  Leaks)    Given  a 
vehicle  needing  a  visual  brake  inspection,  service  manual, 
and  access  to  necessary  tools  and  equipment;  perform  a 
visual  inspection  of  all  system  components,  within  twice 
the  time  allowed  by  the  flat  rate  manual. 

(Inspect  Parking  Brake  Operation)    Given  a  vehicle  with 
parking  brake  to  inspect  for  proper  operation,  service 
manual  as  necessary, . needed  tools  and  equipment;  inspect 
the  parking  brake  for  proper  holding  action  and  operation, 

(Adjust  Service  Brakes  ^Non-Self-Adjusting^  )    Given  a 
vehicle  with  non-self-adjusting  brakes,  service  manual, 
and  access  to  necessary  tools  and  equipment;  adjust  the 
brakes  so  that  each  wheel  is  free  of  drag  and  the  vehicle 
will  not  pull  to  either  side  when  brakes  are  engaged. 
Performance  should  be  accomplished  within  twice  the  time 
allowed  by  the  flat  rate  manual. 

(Adjust  Hand  Brake  Linkage)    Given  a  vehicle  and  using 
the  proper  tools,  equipment,  and  service  manual;  adjust 
the  parking  brake  linkage  in  accordance  with  the  manu- 
facturer's procedures  and  specifications.    When  completed, 
the  hand  brake  will  not  drag  or  stick  when  placed  or 
released  into  position.    Linkage  must  be  properly  routed, 
secured  and  positioned,  and  the  vehicle  will  not  roll 
with  parking  brake  applied. 

(Adjust  External  Band)    Given  a  vehicle,  access  to  proper 
tools,  equipment,  and  service  manual;  adjust  external 
band  following  the  manufacturer's  procedures  and  speci- 
fications. 

(Inspect  Brake  Pedal  Height  and  Perform  Required  Adjustment) 
Given  an  automobile,  service  manual,  appropriate  tools 
and  equipment;  inspect  brake  pedal  height  for  proper  free 
pedal  travel  range  and  adjust  the  pedal  for  proper  height 
and  pedal  travel  rarige. 
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(Replace  Hand  Brake  Linkage)    Given  an  automobile  with 
defective  parking  brake  linkage-,  and  the  necessary  tools, 
equipment,  and  service  manual;  remove  and  replace  the 
hand  brake  linkage  in  accordance  with  the  manufacturer's 
recommended  procedures  and  specif ications. 

(Bleed  Hydraulic  Brakes  /~ManualJ7  )    Given  a  vehicle 
with  hydraulic  brakes  and  access  to  the  proper  tools, 
equipment,  and  service  manual;  manually  bleed  the  hydraul: 
brake  system  to  expel  all  air,  in  accordance  with  the 
manufacturer's  procedures.  0 

(Diagnose  Brake  System  Problems)    Given  an  automobile 
with  possible  braking  system  malfunction  or  problem, 
service  manual,  necessary  tools,  equipment,  and  materials 
inspect  the  braking  system  of  the  vehicle  and  diagnose 
the  probable  problem(s).'  ^ 

(Service  Brake  Warning  System)    Given  an  autc^obile  with 
a  malfunctioning  or  defective  service  brake  warning 
system,  service  manual,  proper  tools  and  equipment,  and 
parts  as  necessary;  inspect  the  service  brake  warning 
system  and  repair  or  replace  the  system  component  causing 
the  problem.    Upon  completion,  the  service  brake  warning 
system  must  be  fully  operational. 

(Inspect  and  Replace  Brake  Metering  Valve)    Given  a 
vehicle  with  a  disc  brake  metering  valve  to  service, 
manufacturer's  service  manual,  necessary  tools  and  equip- 
ment; inspect  the  brake  metering  valve  and  replace  it  if 
found  inoperative. 

■  (Inspect,  Repair,  or  Replace  .Self-adjusters)     Provided. a 
vehicle  with  self-adjusting  drum  brakes,  service  manual, 
necessary  tools,  equipment,  and  materials,  inspect  the 
self-adjusters  for  proper  operation  and,  if  a  repairable 
malfunction  exists,  make  the  necessary  repairs  or  replace 
t;he  self-adjusters  if  repair  is  not  feasible. 

(Replace  Brake  Hoses  and  Lines)    Given  a  vehicle  with 
hydraulic  brakes,  service  manual,  necessary  tools  and 
equipment,  and  replacement  parts;  remove  and  replace  the 
hydraulic  brakes  lines,  hoses,  and  fittings,  according  to 
manufacturer's  recommended  procedures.    When  completed, 
there  must  be  no  leaks  in  the  hoses,  lines,  and  fittings. 
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(Inspect  and  Replace  Brake  Pads  /_  Disc  Brakes^/  )  Given 
a  vehicle  with  worn  disc  brake  pads,  service  manual,  . 
necessary  tools,  equipment,  and  replacement  parts;  service 
or  replace  the  pads  according  to  manufacturer's  speci- 
fications and  procedures*    Service  should  be  accomplished 

within  twice  the  time  allowed  by  the  flat  rate  manual. 

<» 

*. 

(Repair  Disc  Brake  Calipers)($  Given  a  vehicle  with  a 
malfunction  in  the  disc  brake  caliper  assembly,  service 
manual >  necessary  tools  and  equipment,  and  parts;  remove 
and  replace  the  caliper  and  rotor  according  to  manu- 
facturer's procedures  so  there  will  be  no  fluid 'leakage 
and  no  air  expelled  while  bleeding  with  the  system  under 
pressure, 

(Inspect  and  Replace  Brake  Shoes)    Given  a  vehicle  with 
worn  brake, shoes,  service  manual,  proper  tools  and  equip- 
ment and  replacement  parts  as  needed;  replace  brake  shoes 
according  to  manufacturer's  procedures  and  specifications. 

(Inspect  and  Turn  Rotor  on  Disc  Brakes)    Given  a  vehicle 
with  disc  brakes,  service  manual,  tools  and  equipment, 
micrometer  and  proper  gauges;  inspect  and  refinish  the 
rgtor  following  the  manufacturer's  specifications. 

(Inspect  and  Refinish  Brake  Drums)    Given  a  set  of  brake  . 
drums,  and  the  proper  micrometers  and  equipment  and 
service  data;  inspect  and  refinish  the  brake  drums  following 
manufacturer's  specifications. 

(Radius  Grind  Brake  Shoes)    Given  a  vehicle,  service 
manual,  machine  operation  manual,  brake  shoes,  brake 
drum,  drum  micrometer,  and  brake,  shoe  grinder;  radius 
(arc)  grind  the  brake  shoes  to  match  drum  diameters., 

(Inspect,  Repair,  or  Replace  Wheel  Cylinder)    Given  an- 
automobile  with  a  defective  wheel  cylinder,  proper  tools, 
equipment,  and  Service  manual;  inspect  the  wheel  cylinder, 
remove,  rebuild,  or  replace  the  cylinder  according  to 
manufacturer *  a.  recommended  procedure^  and  specifications. 

-(Remove  or  Replace  Master  Cylinder)  Given  an  automobile 
with  a  defective  brake  cylinder,  service    manual,  necessary 
tools,  and  equipment,  and  replacement  parts;  remove  and 
replace  master  cylinder  according  to  manufacturer's 
procedures. 

(Repair  Master  Cylinder)    Given  a  master  cylinder  with 
repairable  malfunction,  and  necessary  service  information! 
tools,  equipment,  and  parts;  repair  master  cylinder 
following  manufacturer's  procedures  and  specifications. 
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11.22  (Repair  or  Replace  Hydraulic  Power  Brake  Components) 

A~D  Multiple  Tasks   ^  . 

11.22A  REPLACE  HYDRAULIC  CONTROL  VALVES 

Given  a  vehicle  with  defective  hydraulic  control  valves 
in  braking  system,  service  manual,  appropriate  tools  and 
equipment,  remove  and  replace  the  valves  in  accordance 
with  the  manufacturer's  procedures  and  specifications* 

11.22B  REPLACE  HYDRAULIC  BRAKE  POWER  UNITS 

Given  a  vehicle .with  a  defective  hydraulic  brake  power 
unit  and  conditions  similar  to  above,  A;  remove  and  re- 
place the  unit  according  to  manufacturer's  procedures  and 
specifications* 

11.22C  REPLACE  HYDRAULIC  POWER  CYLINDER 

Given  a  vehicle  with  defective  hydraulic  power  cylinder 
and  other  conditions  outlined  in  A,  above;  remove  and 
replace  the  hydraulic  power  cylinder,  according  to  manu- 
facturer's procedures  and  specifications*    When  completed, 
there  will  be  no  leaks  around  the  cylinder* 

11.22D  REBUILD  HYDRAULIC  BRAKE  POWER  UNIT 

Givsn  a  repairable  hydraulic  power  brake  unit,  and  access 
to  necessary  tools,  equipment,  and  service  data;  rebuild 
the  hydraulic  brake  fcower  unit,  following  manufacturer^ 
procedures  and  specifications*    When  completed,  the  brake 
system  will  have  no  lfeaks  or  air  in  tlie  lines. 

11.23  (Perform  Operational  Bi/ke  Inspection)    Provided  a  vehicle, 
a  service  manual,  and  the  necessary  tools  and  equipment; 
perform  an  operational  brake  inspection  (test)  according 

to  the  manufacturer's- procedures  and  tolerances.    The  in- 
spection should  be.  accomplished  within  twice  the  time 
allowed  by  the  flat  rate  manual. 
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UNIT  n#o  BRAKING  SYSTEM  MAINTENANCE  AND 

REPAIR  -  LEVEL  I 

TASK  11.01  IDENTIFY  TYPES  AND  GRADES  OF 

BRAKE  FLUID  . 


PERFORMANCE  OBJECTIVE: 

Given  supply  catalog,  identify  the  recommended  type  and  grade  of  brake 
fluid  to  use  for  a  .given  vehicle  or  to  stock. 


PERFORMANCE  ACTIONS: 

11.0101  Identify  top  quality,  super  heavy-duty  fluid  as 
preferred  type. 

11.0102  Use  only  specified  fluids  for  vehicle  and  conditions, 

11.0103  Do  .not  reuse  brake  fluid. 

11.0104  Identify  brake  fluids  that  should  not  be  mixed. 

PERFORMANCE  STANDARDS : 

-    Identify  the  recommended  types  and  grades  of  brake  fluid. 

SUGGESTED  INSTRUCTION  TIME:      1/2  Hour 
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UNIT  11.0 


BRAKING  SYSTEM  MAINTENANCE  AND 
REPAIR  ~  LEVEL  I  > 


TASK  11.02  CHECK.  BRAKE  MASTER  CYLINDER  FLUID 

FILL  TO  PROPER  LEVELS 


PERFORMANCE  OBJECTIVE:  fc 

Given  an  automobile,  determine  the  brake  fluid  level  in  the  brake  system 
master  cylinder  and  fill  it  to  the  manufacturer's  specifications  using 
SAW  approved  brake  fluid. 

PERFORMANCE  ACTIONS; 

11.0201  Prepare  to  check  brake  fluid  level. 

11.0202  Clean  area  around  master  cylinder  cap(s)  with  shop 
cloth,  as  necessary. 

(NOTE:       Dirt  should  not  fall  in  the  brake  flvid 
since  it  may  damage  the  brake  system.) 

11.0203  Remove  master  cylinder  cap. 

11.0204  Check  level  of  brake  fluid. 

(NOTE:       Fluid  should  be  about;  1/4  inch  from  top.) 

11.0205  Put  brake  fluid  pump  hose  in  filler  hole,  if  fluid 
needed. 

11.0206  Pump  brake  fluid  into  master  cylinder  until  level  is 
brought  up  to  1/4  inch  from  top. 

11.0207  Remove  pump  hose  from  master  cylinder. 

(NOTE:       Be  careful  not  to  drip  fluid  on  car  paint.) 

11.0208  Wipe  filler  cap  clean  with  shop  cloth;  check  vent 
%  <2phole  to  be  sure  air  can  pass  through  it, 

11*0209     Replace  filler  cap  on  master  cylinder  being  sure  no 
dirt  falls  into  cylinder  and  secure  cap  is  secured. 

PERFORMANCE  STANDARDS : 

-    Determine  brake  fluid  level  for  a  given  automobile  by  checking 
the  brake  system  master  cylinder  and,  if  needed,  fill  it  to 
manufacturer's  specifications. 


SUGGESTED  INSTRUCTION  TIME:      h  Hour 


RELATED  TECHNICAL  INFORMATION: 


-Maiiufa^turerV^p^iflC"^tricmsl    i'ill  level,  Fluid,  etc. 
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UNIT 
TASK 


11.0 
11.03 


BRAKING  SYSTEM  MAINTENANCE  AND 
REPAIR  -  LEVEL  I 


INSPECT  BRAKE  LINES  FOR  CONDITION 
AND  LEAKS 


PERFOMRANCE^  OBJECTIVE: 

Given  a  vehicle  needing  a  visual  brake  inspection,  service  manual,  and 
access  to  necessary  tools  and  equipment;  perform  a  visual  inspection  of 
all  system  components,  within  twice  the  time  allowed  by  the  flat  rate 
manual* 


PERFORMANCE  ACTIONS: 

11*0301     Visually  inspect  given  vehicle  for: 

~  Master  cylinder  reservoir  fluid  level* 

-  Leaks* 

-  Brake  hose  condition* 

-  Brake  lining  condition  and  thickness* 

-  Brake  drum  diameter,  and  condition* 

-  Brake  rotor  thickness,  runout,  .and  parallelism* 

-  Brake  pad  thickness* 


PERFORMANCE  STANDARDS : 

-    Perform  a  visual  inspection  of  all  system  components  within 
twice  the  time  allowed  by  the  flat  rate  manual* 


SUGGESTED  INSTRUCTION  TIME:      3  Hours 


RELATED  TECHNICAL  INFORMATION: 

-  Safety  procedures  while  removing  wheels,  using  lift/  etc* 

-  Specifications  for  vehicle  being  serviced* 
$         -  Rotor  runout  and  parallelism* 

-  Proper  procedures  for  wheel  removal* 
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UNIT         '11.0  BRAKING  SYSTEM  MAINTENANCE  AND 

REPAIR  -  LEVEL  II 

TASK  11.04  INSPECT  PARKING  BRAKE  OPERATION 


PERFORMANCE  OBJECTIVE: 

Given  a  vehicle  with  parking  brake  to  inspect  for  proper  operation, 
service  manual  as" necessary, , needed  tools  and  equipment;  inspect  the 
parking  brake  for  proper  holding  action  and  operation. 

PERFORMANCE  ACTIONS: 

11.0401  Plc^e  parking  brake  on.*    Place  vehicle  in  drive. 
Take  necessary  safety  precautions.    Push  accelerator 
slightly  to  test  holding  power  of  parking  brakes. 
(CAUTION:  If  brakes  do  not  hold,  take  quick  respon- 
sive action.) 

11.0402  Check  parking  brake  cable  for  proper  operation  and 
condition.    Look  for  fraying  cable,  binding,  etc- 

11.0403  If  appropriate,  Inspect  for  proper  cable  clearances. 

PERFORMANCE  STANDARDS:' 

-  Engage  parking  brake  and  check  holding, power  of  parking  brake 
with  vehicle  started,  placed  ^Ln  drive  gear,  and  slightly 
accelerated*  i 

-  Vehicle  should  not  move  and  should  stall  if  acceleration 
continued.. 

(CAUTION:  Take  necessary  safety  precautions.) 
SUGGESTED  INSTRUCTION  TIME:      1  Hour  . 
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UNIT  11.0 


BRAKING  SYSTEM  MAINTENANCE  AND 
REPAIR  -  LEVEL  II 


TASK  11.05    •  ADJUST  SERVICE  BRAKES  (NON-SELF- 

ADJUSTING) 


PERFORMANCE  OBJECTIVE: 

Given  a  vehicle  with  non-self-adjusting  brakes,  service  manual,  and 
access  to -necessary  tools  and  equipment;  .adjust  the  brakes  so  that  each 
wheel  is  frea  of  drag  and  the  vehicle  will  not  pull  to  either  side  when 
brakes  are  engaged*    Performance  should  be  accomplished  within  twice  the 
time  allowed  by  the  flat  rate  manual. 


PERFORMANCE  ACTIONS: 

11.0501  Raise  vehicle  properly  so  that  wheels  are  off  floor. 
Support  vehicle  following  accepted  safety  practices* 

11.0502  Remove  brake  .backing  plate  dust  seals-Bendix  brakes. 

11.0503  With  proper  brake  adjusting  spoon,  turn  star-wheel 
adjuster  following  manufacturer's  procedures. 

11.0504  Following  the  brake  adjustment  to  each  wheel,  check 
-  brake  pedal  operation  and  reinstall  dust  seals. 


PERFORMANCE  STANDARDS: 

-  Perform  major  adjustments  of  drum-type  non-self-adjusting 
brakes. 

-  Upon  completion,  each  wheel  must  be  free  of  drag  and  the 
vehicle  must  not  pull  to  either  side  when  the  brakes  are 
engaged. 

-  Performance  should  be  accomplished  vithin  twice  the  time 
allowed  by  the  flat  rate  manual. 


SUGGESTED  INSTRUCTION  TIME:      2  Hours 

RELATED  TECHNICAL  INFORMATION: 

-  Safety  precautions  necessary  when  working  with  a  brake  system. 

-  Correct  direction  to  move  adjuster  (star  wheel). 

-  Proper  adjustment  of  drum  brake  system. 

-  Importance  of  type,  size,  and  air  pressure  in  tires. 
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422 


/ 

UNIT  11.0  /  BRAKING  SYSTEM  MAINTENANCE  AND 

REPAIR  -  LEVEL  II 

TASK  11.06  A  ADJUST-  HAND  BRAKE  LINKAGE 


PERFORMANCE  OBJECTIVE:  : 

Given  a  vehicle  and  using  the  proper  hand  tools,  equipm4nt,  and  Service  \ 
manual;  adjust  the  parking  brake  linkage  in  accordance  with  the  manu- 
facturer's procedures  and  specifications.    When  completed «  the  hand 
brake  will  not  drag  or  stick  when  placed  or  released  into  position. 
Linkage  must  be  properly  routed ♦  secured  and  positioned,  and  the  vehicle 
will  not  roll  with  parking  .brake  applied. 

PERFORMANCE  ACTIONS: 

Locate  vehicle  manufacturer's  service  information 
forehand  brake  adjusting  procedures  and  specifi- 
cations. 

Raise  vehicle  from  floor  and  support  the  yehicle 
following  accepted  safety  practices. 

Disconnect  parking  brake  linkage. 

Connect  and  adjust  linkage  according  to  manu- 
facturer's procedures. 

Check  rear  wheels  for  drag  or  free  rotation,  with 
hand  brake  "off." 


PERFORMANCE  STANDARDS: 

-   Adjust  the  parking  brake  linkage  on  the  vehicle  provided  -by 
the  instructor  so  that  it  meets  manufacturer's  specifications 
■with  linkage  properly  routed,  secured  and  positioned,  and  so 
the  vehicle  will  not  roll  with  parking  brake  applied.  Hand 
j brake  will  not  drag  or  stick  when  placed  or  released  into 
ppsition. 


11.0601 

11.0602 

11.0603 
11.0604 


11.0605 


SUGGESTED  INSTRUCTION  TIME:      1  Hour 

RELATED  TECHNICAL  INFORMATION: 
-   Safety  precautions. 


9 

ERIC 
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.  UNIT 


TASK' 


11.0 


11.06  B 


BRAKING  SYSTEM  MAINTENANCE  AND 
REPAIR  -  LEVEL  II 


.ADJUST  EXTERNAL  BAND 


PERFORMANCE  OBJECTIVE: 

Given  a  vehicle,  access  to  proper  tools,  equipment,  and  service  manual; 
adjust  external  band  following  the  manufacturer's  procedures  and  speci- 
fications'. 


PERFORMANCE  ACTIONS: 

* 

11.0601 
11.0602 


Raise  vehicle  from  floor  and  support  vehicle  following 
accepted  .safety  practices. 

Adjust  external  band  by  tightening  the  screw,  the 
centering  bolt  and  the  adjusting  nut  in  that  order, 
until  a'minimum  clearance  is  obtained' around  the 
drum. 


11.0603      Check  drive  shaft  for  free  rotation  with  hand  brake 
"off." 


PERFORMANCE  STANDARDS: 

-  Adjust  the  hand  brake  external  band  on  the  vehicle  provided  by 
the  instructor; 

-  The  vehicle  will  not  roll  v/ith  parking  brake  engaged  and 
proper  clearance  will  be  set  betx/een  band  and  lining  with  the 
brake  disengaged.  / 


SUGGESTED  INSTRUCTION  TIME: 


/ 

2  Hpurs 


RELATED  TECHNICAL  INFORMATION:  t 
*-    Safety  precautions. / 

-    Measurement  and  adjustment  of  external  bands. 


J* 
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UNIT  U.O  BRAKING  SYSTEM  MAINTENANCE  AND 

..  '  REPAIR  -  LEVEL  II 

TASK  11.07  INSPECT  BRAKE  PEDAL  HEIGHT  AND 

PERFORM  REQUIRED  ADJUSTMENTS 


PERFORMANCE  OBJECTIVE: 

Given  an  automobile,  service  manual,  appropriate  tools  and  equipment; 
inspect  brake  pedal  height  for  proper  free  pedal  travel  range  and  adjust 
the  pedal  for  proper  height  afid  pedal  travel  range. 


PERFORMANCE  ACTIONS: 

11.0701  Review  specification  for  vehicle's  brake  pedal 
height  and  free  pedal  travel  range. 

11.0702  Measure  pedal  height  from  toe-board  to  bottom  of 
pedal. 

11.0703  Check  against  specifications  and  adjust  if  needed. 

11.0704  Determine  if  the  brake  pedal  free  travel  Is  set 
automatically  or  manually. 

11.0705  If  the  brake  pedal  used  a  separate  pedal  stop,  check 
the  distance  from  the  push  rod  to  face  of  booster. 
(Use  a  special  gauge.)    Adjust  (where  possible)  for' 
proper  free  travel'  (about  1/4-1/2  inch  for  manual 
brakes,  about  1/8-3/8  inch  for  power  brakes). 


PERFORMANCE  STANDARDS: 

-    Inspect  and  adjust,  where  possible,  the  brake  pedal  height  and 
brake  tfedal  travel  range  to  meet  "manufacturer's  speci- 
fications. 

SUGGESTED  INSTRUCTION  TIME:      1  Hour  ^ 
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UNIT  11.0  BRAKING  SYSTEM  MAINTENANCE  AND 

REPAIR  -  LEVEL  II 

TASK  11.08  REPLACE  HAND  BRAKE  LINKAGE  ' 


PERFORMANCE  OBJECTIVE: 

Given  an  automobile  with  defective  parking  brake  linkage,  and  the  necessary 
tools,  equipment,  and  service  manual;  remove  and  replace  the  hand  brake 
linkage  in  accordance  with  the  manufacturer's  recommended  procedures  and 
specifications .  * 

PERFORMANCE  ACTIONS:', 

11.0801  Raise  vehicle  from  floor  and  support  Vehicle 
following  accepted  safety  practices •    Place  parki* 
pedal  in  release  position* 

11.0802  For  rear  cables,  remove  rear  wheels,  drums,  and 
brake  shoes*    Disconnect  cable  ends  at  equalizer. 

11.0803  For  front  cables,  separate  cable  stud  from  equalizer. 
Remove  end  of  cable  from  pedal  clevis.    Rmove  mounting 
bolts /clips  and  withdraw  cable. 

11.0804  Install  brake  shoes,  pedal  clevis  and/or  rear 
brake  shoes. 

11.0805  Install  brake  shoes,  drums,  ajxd  wheel.  Adjust 
hand  brake  cables.  * 

-    -  \ 

11.0806  Check  adjustment.    Rear  wheels  must  turn  freely 
without  drag  with  parking  brake  "off." 


PERFORMANCE  STANDARDS: 

-  Replace  hand  brake  linkage  in  accordance  with  manufacturer's 
recommended  procedures  and  specifications. 

-  The  rear  wheels  must  turn  freely  without  draw  with  the  parking 
brake  "off." 


SUGGESTED  INSTRUCTION  TIME:     10  Hours 
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UNIT  11.0  BRAKING  SYSTEM  MAINTENANCE  AND 

REPAIR  -  LEVEL  II 

TASK  11.09  BLEED  HYDRAULIC  BRAKES  (MANUAL) 


PERFORMANCE  OBJECTIVE: 

Given  a  vehicle  with  hydraulic  brakes  and  access  to  the  proper  tools, 
equipment,  and  service  manual;  manually  bleed  the  hydraulic  brake  system 
to  expel  all  air,  in  accordance  with  the  manufacturer's  procedures. 

PERFORMANCE  ACTIONS: 

11.0901  .  Raise  vehicle  from  floor.    Follow  accepted  safety 
!  practices. 

11.0902  Clean  all  wheel  cylinder  bleeder  screws.    Remove  cap 
or  plug  from  bleeder  screw,  if  appropriate. 
(NOTE:       Two  persons  are  required  to  properly  do  - 

this  task.) 

11.0903  Install  bleeder  hose  over  bleeder  valve  at  wheel 
having  longest  brake  line.    Insert  free  end  of  hose 
into  clean  container  partially  full  of  cle^n  brake 
fluid.    (Keep  end  of  hose. in  container  below  fluid 
level  during  bleeding.)     (Glass  jar  will  permit 
mechanic  to  see  air  bubbles  leaving  system.) 

(NOTE:       Bleeder  valve  remains  closed  until  pressure 
.  is  built  up. 

11.0904  Remove  master\ylinder  top  and  fill  cylinder.  Keep 
cylinder  full  during  bleeding. 

11.0905  Pump  brake  pedal\lowly  with  bleeder  valve  closed, 
until  pressure  builds  ap  in  system.    Hold  pedal  down 
maintaining  pressur)^  oa  system. 

11.0906  With  pressure  on  system,  open  bleeder  screw  3/4 
turn.    Pedal  should  be  pressed  down.    Close  bleeder 
before  pedal  reaches  floor  to  prevent  loss  of  pressure 
in  system  and  prevent  air  or  dirty  fluid  from  being 
drawn  back  into  system. 

11.0907  Repeat  steps  4-6  until  system  is  free  of  air. 

11.0908  Tighten  bleeder  screw.    Move  to  wheel  on  opposite 
side  of  car.    Bleed  remaining  wheel  cylinders  in 
recommended  order. 
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UNIT 


TASK 


11.0 


11.09 


BRAKING  SYSTEM  MAINTENANCE  AND 
REPAIR  -  LEVEL  II 


3LEED  HYDRAULIC  BRAKES  (MANUAL) 
'(Con't.) 


PERFORMANCE  ACTIONS  (Conft.): 

{NOTE: 


11.0909 


On  older  vehicles  with  two  drum  brake 
wheel  cylinders,  bleed  upper  wheel  cylinder 
-  first,  then  the  lower  wheel  cylindet.) 


Check  that  all  bleeder  screws  -are  shut  off  firmly. 
Refill  reservoir  to  correct  level,  install  filler 
cap,  whip  clean. 


11.0910  Check  brake  pedal  action.    Adjust  as  necessary. 

11.0911  Discard  brake  fluid  in  jar:    It  must  not  be  reused 
in  system.  ^  * 

11.0912  Road  test  vehicle. 


PERFORMANCE  STANDARDS : 


-    Manually  bleed  hydraulic  brake  system  on  vehicle  provided  by 
instructor. 


SUGGESTED  INSTRUCTION  TIME:      3  Hours 


RELATED  TECHNICAL  INFORMATION: 

-  PRESSURE  BLEEDING  (Recommended  for  disc  brakes)  * 

-  Where  a  pressure  bleeding  tank  is  available,  only  one  man 
is  needed  to  bleed  the^ brake  system. 

-  Fill  tank  to  specified  level  and  charge  with  air.  Bleed 

as  required  and  attach  to  filled  master  cylinder  reservoir. 
Turn  on  tank  hose  valve  and  admit  fluid  to  master  cylinder. 
Follow  bleeding  steps  above.    Shut  off  pressure  tank  and 
remove.    Siphon  off  enough  fluid  to  lower  master  cylinder 
fluid  level  to  3/8  inch  from  top. 

-  BLEEDING  DISC  BRAKE  SYSTEMS 

-  It  may  be  necessary  to  block  open  the  metering  valve  on 
front  disc  brakes  when  bleeding.    Some  systems  require 
removal  of  the  pressure  differential  warning  light  switch 
terminal  and  plunger  to  prevent  switch  damage  during 
bleeding. 

-  (NOTE:       Front  and  rear  hydraulic  system  (dual  master  cylinder) 

are  individual  systems  and  must  be  bled  separately.) 


ERLC 
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BRAKING  SYSTEM  MAINTENANCE  AND 
REPAIR  -  LEVEL  III 

DIAGNOSE  BRAKE  SYSTEM  PROBLEMS 


PERFORMANCE  OBJECTIVE:  .  ( 

Given  an  automobile  with  possible  braking  system  malfunction  or  problem, 
service  manual,  necessary  tools,  equipment,  and  materials;  inspect  the 
braking' system  o£  the  vehicle  and  diagnose  the  probable  problem(s). 

(NOTE:       See  Stockel  Auto  Service  and  Repair,  pages  683-685,  for  a  good 

outline  of  brake  system  problem  diagnosis  causes  and  corrections.) 

PERFORMANCE  ACTIONS :  : 

11.1001,     Possible  problems: 

-  No  pedal,  no  brakes. 

-  Spongy  pedal. 

-  Hard  pedal  (excessive  foot  pressure  required). 
~  Brakes  grab  (one  or  more  wheels). 

-  Brakes  fade. 

-  Brakes  pull  car  to  one  side. 

-  Brakes  drag. 

-  "Nervous11  pedal  (pedals  moves  rapidly  in  and  out 
when  applying  brakes). 

-  Brakes  chatter. 

-  Brakes  squal. 

-  Shoes  click. 

-  Automatic  shoe  adjusters  will  not  function. 


PERFORMANCE  STANDARDS: 

-    Diagnose  brake  system  problems  on  a  given  vehicle  with  100 
percent  accuracy  (if  previously  identified  by  instructor). 


SUGGESTED  INSTRUCTION*  TIME:      4  Hours 


RELATED  TECHNICAL  INFORMATION: 

-    RECOMMENDATION:         !,Never  do  half-way  brake  jobs.    If  the 

customer  insists  on  shortcuts  to  save  a 
few  pennies,  refuse  .the  job.    Do  it  right 
or  not  at  all.    Good  brakes  are  important 
not  only  to  the  owner  but  to  everyone  on 
the  highway.11 

(Stockel,  Auto  Service  and  Repair,  p.  673) 
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UNIT  11.0' 


TASK  11.10 


429 


BRAKING  SYSTEM  MAINTENANCE  AND 
REPAIR  -  LEVEL  III 


SERVICE  BRAKE.  WARNING.  SYSTEM 


PERFORMANCE  OBJECTIVE: 

Given  an  automobile  with  a  malfunctioning  or  defective  service  brake 
warning  system,  service  manual,  proper  tools  and  equipment,  and  parts  as 
necessary1;  inspect  the  service  brake  warning  system  and  repair  or  replace 
the  system  component  causing  the  problem.    Upon  completion,  the  service 
brake  warning  system  must  be  fully  operational. 

PERFORMANCE  ACTIONS: 

Review  service  manual  and  determine  #if  the  stoplight 

switch  is  operated  by  pressure  in  the  brake  system  » 

(hydraulic)  or  by  the  brake  pedal  (mechanical). 

Diagnose  the  actual  malfunction  in  the  system. 

Adjust  mechanical  switch  as  specified  so  that  only  a 
small  amount  of  .brake  pedal  movement  is  necessary  to 
operate  the  switch.  — 
(NOTE:       Stoplight  switch  must  not  prevent  the 

brake  pedal  .from  returning  to  full  release 
position.) 

If  the  problem  is  other  than  the  stoplight  switch, 
perform  the  necessary  electrical  or  mechanical 
inspections  to  identify  the  cause.    Repair  as  out- 
lined in  the  service  manual. 


PERFORMANCE  STANDARDS : 

-    Inspect,  repair,  or  replace  the  service  brake  warning  system 
so  that  the  system  is  fully  operational  meeting  the  manu- 
facturer's specifications. 

SUGGESTED  INSTRUCTION  TIME:      2  Holirs 


UNIT  11.0 


TASK  11.11 


11.1101 

11.1102 
11.1103 

11.1104 
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UNIT 
TASK 


11.0 
11.12 


BRAKING  SYSTEM  MAINTENANCE  AND 
REPAIR  -  LEVEL  III 


INSPECT  AND  REPLACE  BRAKE 
METERING  VALVE 


PERFORMANCE  OBJECTIVE: 

Given  a  vehicle  with  a  disc  brake  metering  valve  to. service,  manu- 
facturer's service  manual,  necessary  tools  and  equipment;  inspect  the 
brake  metering  valve  and  replace  it  if  found  inoperative. 

►  *  .  *  , 

(NOTE:       When  bleeding  disc  brakes,  it  may  be  necessary  to  hold  the 

-  valve  open  to  allow  low  pressure  brake  fluid  to  pass  through 
the  valve.    A  special  metering  valve  tool  may  be  required  for 
this  purpose.    See  manufacturer's  specifications  and  procedures.) 


PERFORMANCE  ACTIONS: 

Locate  the  metering  valve  between  the  master  cylinder 
and  the  front  disc  brake  caliper  assembly. 

Follow  manufacturer's  service  manual  procedures  for 
determining  proper  operation  of  metering  valve. 

Replace'  if  unit  is  inoperative.4 
Bleed  brakes.* 


PERFORMANCE  STANDARDS: 

-  Inspect  and  replace  brake  metering  valve  on  disc  brake  equipped 
vehicle  provided  by  the  instructor. 

-  Valve  must  not  leak  fluid  and  air  will  be  removed  from  system 
by  bleeding  front  and  rear  systems  at  nearest  bleeder  screw. 

(NOTE:       Unit  may  be  a  "Combination  Valve"  functioning  as  a 
brake  warning,  proportioning  valve,  and  metering 
valve  assembly.    Unit  should  be  replace  if* found  to 
function  improperly.) 


11.1201 
11.1202 


11.1203 
11.1204 


SUGGESTED' INSTRUCTION  TIME:      3  Hours 
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UNIT       .11.0  '  BRAKING  SYSTEM  MAINTENANCE  AND 

REPAIR  -  LEVEL  III 

TASK  11.13  INSPECT,  REPAIR,  OR  REPLACE 

SELF-ADJUSTERS 


PERFORMANCE  OBJECTIVE: 

Provided  a  vehicle  with  self-adjusting  drum  brakes, ' service  manual, 
necessary  tools,  equipment,  and  materials,  inspect  the  self-adjusters 
for  proper  operation  and,  if  a  repairable  malfunction  exists,  make  the 
necessary  repairs °or  replace  the  self-adjusters  if  repair  is  not,  feasible. 


PERFORMANCE  ACTIONS: 

11.1301  Raise  vehicle  from  floor.    Follow  accepted  safety 
procedures  for  supporting  vehicle. 

11.1302  Remove  wheels,  drums,  brake  shoes  and  self-adjusters. 

11.1303  Inspect,  clean,  and  lubricate  the  star  wheel  ad- 
justers, self-adjusting  components  and  backing  plate 
bosses. 

11.1304  Reinstall  self-adjuster,  brake  shoes,  drums  and 
-wheels  replacing  any  component  found  defective . 

11.1305  Readjust  brakes. 

11.1306  Check  brake  pedal  operation. 

11.T307     Road  test  vehicle  and  make  final  adjustment  of 
brakes. 


PERFORMANCE  STANDARDS : 

-    Locate  and  repair  a  malfunction  in  self-adjusters  or  remove 
and  replace  the  self-adjusters  on  a  given  vehicle. 


SUGGESTED  INSTRUCTION  TIME:      3  Hours 
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UNIT  11.0  BRAKING  SYSTEM  MAINTENANCE  AND\ 

REPAIR  -  LEVEL  III 

TASK  11.14  • •  REPLACE  BRAKE  HOSES  AND  LINES 


PERFORMANCE  OBJECTIVE: 

Given  a  vehicle  with  hydraulic  brakes,  service  manual,  necessary 
tools  and  equipment,-  and  replacement  parts;  remove  and  replace  the 
hydraulic  brake  lines,  hoses,  and  fittings,  according  to  manufac- 
turers recommended  procedures.    When. completed,  fchere  must  be  no 
leaks  in  the  hoses,  lines,  and  fittings. 


PERFORMANCE  ACTIONS: 

11* 1401     Raise  vehicle  from  floor  and  support  vehicle 
following  accepted  safety,  practices* 

11.1402  Disconnect  hydraulic  line  fittings  and  remove 
brake  by  hydraulic  line(s). 

11.1403  Install  new  brake  line(s). 

11.140^     Refill  master  cylinder  with  proper  brake  fluid 
and  bleed  hydraulic  brake  system  to  expel  all 
air. 

11.1405     Check  brake  pedal  operation.    Road  test' vehicle. 


PERFORMANCE  STANDARDS: 

-   Replace  hydraulic  brake  lines,  hoses,  and  fittings  on  vehicle 
provided  by  instructor. 

SUGGESTED  INSTRUCTION  TIME:      3  Hours 


GESTED  IN 
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UNIT    •       11.0  BRAKING  SYSTEM  MAINTENANCE  AND 

REPAIR  -  LEVEL  III 

TASK  11.15  A    -    .  INSPECT  AND  REPLACE  BRAKE  PADS 

(DISC  BRAKES) 


PERFORMANCE  OBJECTIVE:  '  -- 

Given  a  vehicle  with  worn  disc  brake  pads,  service  manual,  necessary, 
tools,  equipment,  and  replacement  parts;  service  "or  replace  the  pads 
according  to  manufacturer's  specifications  and  procedures.  Service 
should  be  accomplished  within  twice  the  time  allowed  by  the  flat  rate 
manual . 


PERFORMANCE  ACTIONS:  \  -  . 

11.1501  Locate  manufacturer's  service  information  for  disc 
brake  pad  thickness  specifications  and  replacement 
procedures. 

11.1502  Raise  vehicle  from  floor  and  support  it  following 
accepted  pafety  practices. 

11.1503  Remove  front  wheels  from  vehicle.  '  — 

11.1504  Check  shoe  pad .thickness, 

11.1505  Remove  disc  brake" caliper;  replace  shoe  pads  and 
reinstall  the  brake  assembly  following  proper  pro- 
cedures. 

11.1506  Check  brake  pedal  operation. 

11.1507  Reinstall  front  wheels  and  torque'  to  specifications, 

*  *  » 
PERFORMANCE  STANDARDS: 

-  Replace  disc  brake  pads  on  vehicle  provided  by  instructor. 

-  Worn  pads  will  be  replaced  with  proper  type  pads»  caliper 
support  will  be  properly  serviced  and  anti-rattle  springs  will 
be  properly  positioned. 

SUGGESTED  INSTRUCTION  TIME:      3  Hours 

RELATED  TECHNICAL  INFORMATION: 

-  Special  tools  (brake  service). 

-  Inspecting  for  rotor  wear  or  warpage. 

-  Inspection  of  calipers  for  corrosion  and  *lea!;  >^e. 
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UNIT  11.0  BRAKING  SYSTEM  MAINTENANCE  AND 

REPAIR'-  LEVEL  III 

TASK      •     11.15  B  REPAIR  DISC  BRAKE  CALIPERS 


PERFORMANCE  OBJECTIVE; 

Given  a  vehicle  with  a  malfunction  in  the  disc  brake  caliper  assembly, 
service  manual,  necessary  tools  and  equipment,  and  parts;  remove  and  ' 
replace  the  caliper  and  rotor  according  to  manufacturer's  procedures  so 
there  will  be  no  fluid  leakage  and  no  air  expelled  while  bleeding  with 
the  system  under  pressure. 


PERFORMANCE  ACTIONS: 

11.1501  With  vehicle  raised,  wheels  removed,  safety  practices 
observed • 

11.1502  Loosen  caliper  hydraulic  brake  hose. 

11.1503  Remove  caliper.    Drain  brake  fluid  into  pan.  (Avoid 
scratching  piston  or  cylinder  wall.) 

11.1504  Disassemble  caliper  -  dust  boot  (s) ,  piston (s), 
square-cut  seals.     (Protect  pistons  and  self  when 
removing  pistons. 

11.1505  Wash  caliper  with  alcohol.    Polish  bore  with  crocus 
—  cloth. 

  » 

11.1506  Check  piston  fit. 

11.1507  Install ' seal (s),  piston (s),  and  boot(s).    Coat  with 
lubricant  or  brake  fluid. 

11.1508  Reinstall  caliper  to  proper  torque  specifications. 

11.1509  Bleed  caliper  and  check  master  cylinder  fluid  levels. 


PERFORMANCE  STANDARDS:  ( 

Repair  malfunctioning  disc  brake  caliper  on  vehicle  provided, 

SUGGESTED  INSTRUCTION  TIME:      5  Hours 

RELATED  TECHNICAL  INFORMATION: 

—  Ptoper  lubrication  of  rotor  bearings,  seal  inspection,  and 
bearing  adjustment  while  caliper  is  off  for  pad  replacement. 
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UNIT  11.0  •  BRAKING  SYSTEM  I  XifTENANCE  AND 

REPAIR  -  LEVEL  III 

TASK  11.15  B  REPAIR  DISC  BRAKE  CALIPERS  (Con't.) 


RELATED  TECHNICAL  INFORMATION  (Con't.): 

-  Brake  pad  removal  and  safety  placement  of  caliper. 

-  Use  of  micrometer  to  inspect  and  measure  wear  of  rotor. 

-  Rotor  lubrication  and  bearing  adjustment. 

-  Brake  drum  servicing. 


ERIC 
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Addendum  to  Task  11.15 

f 

SAFETY  PRECAUTIONS 
IN  BRAKE  SERVICE 


"WARNING:  Brake  friction  materials  contain  asbestos  -  A  known  carcinogen 
(substance  that  can  cause  cancer)." 

"Grinding  linings,  ^cleaning  brake  assemblies,  etc. ,  can  produce  small 
airborne  particles  of  asbestos.    These  are  easily  inhaled  by  the  mechanic. 
Breathing  these  particles  may  cause  cancer." 

Observe  these  ruj.es  when  performing  brake,  service  I 

"1.    Never  use  compressed  air  to  blow  brake  assemblies  clean.  Use 
a  vacuum  source  or  flush  with  eater. 

2.  Equip  brake  shoe  grinders  with  an  efficient  dust  removal 
system.    Turn  on  system  when  grinder  is  in  operation. 

3.  When  some  .exposure  might  be  unavoidable,  wear  an  approved 
filter  mask." 

Stockel,  Auto  Service  and  Repair,  p.  648 
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UNIT     .11.0  \  BRAKING  .SYSTEM  MAINTENANCE  AND 

REPAIR  -  LEVEL  III  . 

TASK,.       11.16  -    INSPECT  AND  REPLACE  BRAKE  SHOES 


PERFORMANCE  OBJECTIVE: 

Given  a  vehicle  with  worn  brake  shoes,  service  manual,  proper  tools  and 
equipment  and  replacement  parts  as  needed;  replace  brake  shoes  according 
to  manufacturer's  procedures  -  and  specifications. 


PERFORMANCE  ACTIONS: 

11.1601  Locate  car  manufacturers  service  information  for 
proper  procedures  • 

• 

11.1602  Raise  vehicle.    Support  it  following  accepted  safety 
standards* 

11.1603  Remove  wheels  and  drums. 

11.1604  Remove  old  brake  shoes, 

11.1605  Clean  brake  backing  plates  Lnd  lubricate  backing 
plate  hoses.  ^ 

11.1606  If  applicable^  arc  grind  new  brake  shoes  to  fit  drum 
diameters.  '  ' 

1 1.1607  Install  brake  shoes  following  proper  procedures. 

11.1608  Reinstall  drums  and  wheels;  adjust  brake  shoes. 

11.1609  Check  brake  pedal  operation. 

41.1610     Road  test  vehicle  and  make  final  adjustments  of 
brakes. 


PERFORMANCE  STANDARDS : 

-    Replace  brake  shoes  on  vehicle  provided  by  the  instructor. 

;  / 

SUGGESTED  INSTRUCTION  TIME:      5  Hours  ^ 
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UNIT  11.0  BRAKING  SYSTEM  MAINTENANCE  AND 

REPAIR  -  LEVEL  III 

TASK  11.17  •  *  INSPECT  AND  TURN  ROTOR  ON  DISC 

BRAKES 


PERFORMANCE  OBJECTIVE: 

Given  a  vehicle  with  disc  brakes,  service  manual,  tools  and  equipment/ 
micrometer  and  proper  gauges;  inspect  and  ref inish  the  rotor  following 
the  manufacturer's  specifications. 


PERFORMANCE  ACTIONS:  .  * 

11.1701  Locate  manufacturer's  seryitte  information  for  disc 
brake  rotor  specifications  and  removal  and  installa- 
tion procedures. 

11.1702  Locate  disc  brake  lathe  operation  instruction  manual, 

11.1703  Raise  vehicle  and  support  it  according  to  accepted 
safety  practices. 

11.1704  Check  front  wheel  bearing  adjustment. - 

11.1705  Remove  fxfont  wheel. 

11.1706  Check  disc  brake  rotor  lateral  runout.    Check  rotor 
thickness  and  parallelism,  if  necessary. 

11.1707  Remove  caliper  rotor;  mount^rotor  to,  lathe  an  iu- 
finish  to  manufacturer^  specifications. 

> 

11.1708  Reinstall  rotor  to  vehicle. 

11.1709  Install  caliper  and  check  braW  pedal  operation. 
11.'1710     Road  test  vehicle. 


PERFORMANCE  STANDARDS: 

-  On  a  given  automobile  with  disc  brake  rotor  needing  refinishing, 
turn  the  rotor  to. meet  manufacturer^  specifications. 

-  Caliper  support  will  be  properly,  serviced,  pads  properly 
located,  and  anti-rattle  springs  will  be4 properly  posicioned. 

SUGGESTED  INSTRUCTION  TIME:      6  Hours 
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BRAKING  SYSTEM  MAINTENANCE  AND  1 

REPAIR  -  LEVEL  III  O 

INSPECT  AND  REFINISH  BRAKE  DRUMS 


PERFORMANCE  OBJECXIVE:  ; 

Given  a  set  of  brake  drums,  and  the  proper  micrometers  and  equipment  and 
service  data;  inspect  and  refinish  the  brake  drums  following  manu- 
facturer's specifications. 

PERFORMNACE  ACTIONS: 

11.1801  Locate  manufacturer's  service  data  for  drum  diameter 
specifications  and  the  drum  lathe  manufacturer's 
operating  instruction  manual. 

11.1802  Inspect  brake  drums  and  measure  drum  diameters. 

11.1803  Mount  drum  to  drum  lathe. 

11.1804  Operate  lathe  according  to  manufacturer's  procedures 
adhering  to  accepted  safety  practices. 

11*1805  Refinish  drum  to  manufacturer's  specifications • 
11.1806     Repeat  above  steps  to  refinish  remaining  drums. 

PERFORMANCE  STANDARDS  S 

-    On  instructor  provided  brake  drums  needing  refinishing,  refinish 
drums  to  meet  manufacturer's  specifications. 


SUGGESTED  INSTRUCTION  TIME:      4  Hours 
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UNIT 


11.0 


BRAKING  SYSTEM  MAINTENANCE  AND 
REPAIR  -  LEVEL  III 


» 


TASK 


11.19 


RADIUS  GRIND  BRAKE  SHOES 


PERFORMANCE  UflJEGTiVE: 


Given  a  vehicle,  service  manual,  machine  operation  manual, xbrake  shoes, 
brake  drum,  drum  micrometer,  and  brake  shoe  grinder;  rad^tfs  (arc)  grind 
the  brake  shoes  to  match  drum  diameters.  / 


11.1901  Raise  vehicle  so  wheels  are  off  floor.  Support 
vehicle  following  accepted  safety  practices. 

11.1902  Remove  all  four  or  rear  wheel  assemblies  only. 

11.1903  Remove  brake  shoes. 

11* 1904     Check  grinder  for  calibration  and  proper  abrasive. 

11.1905  Measure  brake  drum  diameter  and  adjust  brake  shoe 
grinder  according  to  equipment  and  manufacturer's 
procedures. 

11.1906  Mount  brake  shoe  on  grinder  machine  using  proper 
attachments. 

11.1907  Arc  grind  shoes  to  required  arc. 

11.1908  Check  shoe-to-brake  drum  fit  for  proper  toe  and  heel 
clearances. 

11.1909  Reassemble  brakes  and  test  for  proper  functioning. 


On  instructor  provided  vehicle  requiring  brake  shoe-to-drum 
fitting,  arc  grind  the  brake  shoes  to  meet  manufacturer's 
specifications . 


PERFORMANCE  ACTIONS: 


PERFORMANCE  STANDARDS: 


SUGGESTED  INSTRUCTION  TIME: 


6  Hours 
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UNIT  D..0 
TASK  11.20 


BRAKING  SYSTEM  MAINTENANCE  AND 
REPAIR  -  LEVEL  III 

INSPECT, -REPAIR,  OR  REPLACE 
WHEEL  CYLINDER 


PERFORMANCE  OBJECTIVE: 

Given  an  automobile  with  a  defective  wheel  cylinder,  proper  tools, 

equipment,  and  service  manual;  inspect  the  wheel  cylinder,  remove, 

rebuild,  or  replace  the  cylinder/ according  to  manufacturer's  recommended 
procedures  and  specif icationsy/  I 

PERFORMANCE  ACTIONS: 

LI. 2001     Raise  vehicle  from  floor.    Support  it  following  * 
*  accepted  safety  practices. 

c  11.2002     Remove  wheel  assembly. 

11.2003     REPAIR  WHEEL  CYLINDER: 

a.      Drain  wheel  cylinder  of  all  brake  fluid  in 
waste  can. 

!  b.  -   Disassemble  wheel  cylinder.    Remove  dust  boots, 

.  pistons,  hydraulic  cups  and  springs.  Remove 
bleeder  screw. 

c.  Clean  and  polish  cylinder  with  crocus  cloth. 
Hone  Cylinder  where  allowed. 

d.  Measure  cylinder  diameter  or  piston  fit  in 
accordance  with  car  manufacturer^  recommended 
specifications. 

e.  Reassemble  wheel  cylinder  installing  new  parts. 
Clean  bleeder  screw  and  reinstall, 

* 

PERFORMANCE  STANDARDS: 

-  Rebuild* wheel  cylinder  provided  by  instructor. 
Cylinder  must  be  rebuilt  and  installed  according  to 
manufacturer^  procedures* 

-  All  attaching  hardware,  must  be  torqued  to  speci- 
fications, pedal  must  be  firm  and  line  connections 
must  not  leak. 

11.2004      REPLACE  WHEEL  CYLINDER: 

a.  Remove  brake  shoes  and  disconnect  hydraulic 
line  to  wheel  cylinder. 

b.  u     Remove  wheel  cylinder  mounting  bolts  and  wheel 

cylinder  from  backing  plate. 

•c.      Install  new  wheel  cylinder  and  reassemble  brake 
shoes  and  wheel  assembly*, 
d.      Check  brake  adjustment  and  master  cylinder 
fluid  level.    Bleed  wheel  cylinder. 
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UNIT  11.0  BRAKING  SYSTEM  MAINTENANCE  AND 

REPAIR  -LEVEL  III 

TASK  11.20  INSPECT,  REPAIR,  OR  REPLACE 

WHEEL  CYLINDER  (Con't".) 


PERFORMANCE  ACTIONS  (Con't.):  / 

e.     Check  brake  pedal  operator  and  road  test  vehicle 
PERFORMANCE  STANDARD: 

-  Replace  defective  wheel  cylinder  on  automobile, 
provided. 

-  Cylinder  must  be  installed  properly,  according  to 
manufacturer's  procedures •    Attaching  hardware  must 
be  torqued  to  specifications,  pedal  must  be  firm  and 
line ' connections  must  not  leak. 


SUGGESTED  INSTRUCTION  TIME:      10  Hours 


RELATED  TECHNICAL  INFORMATION: 

-  Safety  precautions  when  working  in  hydraulic  brake  system. 

-  Method  used  to  determine  master  cylinder  condition. 

-  Use  of  special  tools* 

-  Procedures  for  cleaning  all  fluid  parts  and  valves. 
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UNIT  11.0 


BRAKING  SYSTEM  MAINTENANCE  AND 
REPAIR  -  LEVEL  III 


TASK  11.21  A 


REMOVE  OR  REPLACE  MASTER  CYLINDER 


PERFORMANCE  OBJECTIVE: 

Given,  an  automobile  with  a  defective  brake  cylinder,  service  manual, 
necessary  tools,  and  equipment,  and  replacement  parts;  remove  and  replace 
master  cylinder  according. to  manufacturer's  procedures. 


PERFORMANCE  ACTIONS: 

11.2101     Raise  hood.    Install  protective  fender  covers. 


11.2102  Disconnect  master  cylinder,  push  rod  from  brake 
pedal  and  hydraulic  brake  line(s).    Remove  mounting 
bolts  and  master  cylinder  from  firewall. 

11.2103  If  necessary,  bench  bleed  new  master  cylinder.  Fill 
to  recommended  fluid  levels. 

11.2104  Install  master  cylinder  in  reverse  order.    Check  and 
adjust  brake  pedal  free  play  following  manufacturer^ 
speci  f ications  • 

11.2105  Check  brake  pedal  operation.    Bleed  master  cylinder 
line(s)  or  wheel  cylinders,  if  necessary. 


Remove  and  replace  defective  master  cylinder  on  vehicle  pro- 
vided.   All  attaching  hardware  must  be  torqued  to  specifications 
Pedal  must  be  firm  and  line  connections  must  not  leak. 


r 


PERFORMANCE  STANDARDS: 


ION  TIME: 


2  Hours 
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UNIT  11,0 


BP  \iCING  SYSTEM  MAINTENANCE  AND 
REPAIR  -  LEVEL  III 


TASK  11.21  B 


REPAIR "MASTER  CYLINDER 


TMFORM5N'CE~OB  JECTIVE : 

Given  a  master  cylinder  with  repairable  malfunction,  and  necessary 
service  information,  tools,  equipment,  and  parts;  repair  master  cylinde 
following  manufacturer's  procedures  and  specifications. 

PERFORMANCE  ACTIONS: 


11.2101 


Assemble"  manufacturer's  service  information  for 
repair  procedures  and  specifications. 


11.2102 


Drain  master  cylinder  of  brake  fluid  and  disassembl 
master  assembly. 


11.2103 


Clean  and  hone  cylinder,  checking  proper  pistqn 
fit. 


11.2104 


Install  new  parts  and  reassemble  master  cylinder. 


11.2105 


Fill  with  proper  brake  fluid  and  bench  bleed,  if 
required. 


PERFORMANCE  STAND*VRB3 : 


On  instructor  provided  malfunctioning  master  cylinder,  locat 
the"  problem  and  repair  the  master  cylinder. 


SUGGESTED  INSTRUCTION  TIME:    2  Hours 
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UNIT  11.0 


BRAKING  SYSTEM  MAINTENANCE  AND 
REPAIR  -  LEVEL  III 


TASK  11. 22'  (MULTIPLE  TASKS)      REPAIR  OR  REPLACE  HYDRAULIC 

POWER  BRAKE  COMPONENTS 


A-D  MULTIPLE  TASKS 

A.  REPLACE  HYDRAULIC  CONTROL  VALVES 

Given  a  vehicle  'with  defective  hydraulic  Control  valves  in 
braking  system,  service  manual,  appropriate  tools  and  equipment; 
remove  and  replace  the  valves  in  accordance  with  the  manu- 
facturer's procedures  and  specifications. 

1.  As  necessary,  raise  vehicle  from  floor.    Support  it 
following  accepted  safety  practices. 

2.  Disconnect  hydraulic  line(s)  from  defective,  hydraulic 
control  valve  and  any  electrical  connections. 

3.  Remove  mounting  bolt(s)  and  valve  from  vehicle. 

4.  Install  new  valve,  in  reverse  order. 

5.  Bleed  hydraulic  line(s)  at  fittings.    Check  brake  pedal 
operation.  o 

6.  Road  test  vehicle  for  braking  applications. 

B.  REPLACE  HYDRAULIC  BRAKE  POWER  UNITS 

Given  a  vehicle  with  a  defective  hydraulic  brake  power  unit 
and  conditions  similar  to  above  A,  remove  and  replace  the  unit 
according  to  manufacturer's  procedures  and  specifications. 

1.  Raise  hood.    Install  fender  covers. 

2.  Discontent  vacuum  lines  and  r  move  vacuum  check  valve. 

3.  Remove  master  cylinder  and  position  away  from  power 
cylinder. 

4.  Remove  clevis  pin  retainer  at  brake  pedal. 

5.  Remove  power  unit-to-dash  attaching  nuts.    Remove  power 
unit. 

6.  Install  new  power  unit  in  reverse  order. 

7.  Check  brake  pedal  free  play  and  adjust,  if  necessary. 

8.  Check  brake  pedal  operation.    Road  test  vehicle. 

C.  REPLACE  HYDRAULIC  POWER  CYLINDER 

Given  a  vehicle  with  defective  hydraulic  power  cylinder  and 


other  conditions  outlined  in  A,  above,  rei^A^aM~^epIace  the 
hydraulic  power  cylinder  according  to  manufacturer's  pro- 
cedures and  specifications.    When  completed,  there  will  be  no 
leaks  around  the  cylinder. 

D.  REBUILD  HYDRAULIC  BRAKE  POWER  UNIT  (Typically  for  older  automobiles) 

Given  a  repairable  hydraulic  power  brake  unit,  and  access  to 
necessary  tools,  equipment,  and  service  data;  rebuild  the 
hydraulic  brake  power  unit,  following  manufacturer's  procedures 
and  specifications.    When  completed,  the  brake  system  will 
have  no  leaks  or  air  in  the  lines. 
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UtfIT  11.0  BRAKING  SYSTEM  MAINTENANCE  AND 

REPAIR  -  LEVEL  III 

TASK  11.22  (MULTIPLE  TASKS)      REPAIR  OR  REPLACE  HYDRAULIC 

POWER  BRAKE  COMPONENTS 


A-D  MULTIPLE  TASKS  (Con't.): 

1.  .Locate  service  data  for  rebu.  *,ding. 

2.  Scribe  line  across  front  and  rear  ^housing. 

3.  Remove  front  housing  seal. 

4.  Rotate  rear  housing  counterclockwise  to  unlock  housings. 

5.  Remove  rear  housing  and  power  brake  unit, 

6.  Disassemble  power  brake  unit. 

7.  Install  replacement  parts  in  reverse  order  and  reassemble 
unit. 

8.  Pre-test  hydraulic  brake  power  unit  on  test  bench,  if 
available. 


SUGGESTED  INSTRUCTION  TIME:    4  Hours 
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UNIT    ♦  11.0 
TASK  11.23 


BRAKING  SYSTEM  MAINTENANCE  AND 
REPAIR  -  LEVEL  III 


PERFORM  OPERATIONAL  BRAKE  INSPECTION 


PERFORMANCE  OBJECTIVE!  : 

Provided  a  vehicle,  a  service  manual,  and  the  necessary  tools  and  equipment; 
perform  an  operational  brake  inspection  (test),  according  to  the  manufacturer ■ 
procedures  and  tolerances.    The  inspection  should  be  accomplished  within 
twice  the  time  allowed  by  the  flat  rate  manual. 


PERFORMANCE  ACTIONS: 

11.2301  Check  brake  pedal  operation.    For  power  brakes,  step 
on  brake  pedal  and  start  engine. 

11.2302  Drive  vehicle  forward  'and  -apply- bj:ake**-*~  (Erratic 
brake  action,  squal,  and  pull  to  one  side.) 

11.2303  Raise  hood.    Install  fender  cover  and  check  master 
cylinder  fluid  level  and  check  for  signs  of  leakage. 

11.2304  Raise  vehicle  properly  so  that  wheels  are  off  the 
floor.  Support  vehicle  following  accepted  safety 
practices. 

11.2305  Remove  all  four  wheels  and  wheel  assemblies  and 
check  all  brake  components. 


PERFORMANCE  STANDARDS: 

-  Perfora  an  operational  braise  inspection  on  a  vehicle  provided 
by  the  instructor.   "Note  any  malfunctions  in: 

-  Brake  pedal  and  master  cylinder 

-  Stoplight  switch  -  operation 

-  Wheel  cylinders  and  brake  shoe  assemblies  -  wear,  leakage 

-  Brake  drums  -  damage,  roundness 

-  Disc  brakes  -  wear,  damage,  pistons  for  leakage 

-  Seals  -  leakage 

-  Parking  brake  -  does  it  hold  car  firmly? 

-  Brake  lines  and  hoses  -  cracking,  softening,  etc.,  leaking 

-  Chassie:    Loose  wheel  bearings,  worn  ball  joints,  worn 

steering  parts,  defective  shock  absorbers,  sagged 
springs,  etc.,  that  might  affect^  braking  action. 

-  Look  for  malfunctions  in  brake  warning  light  operation,  pedal 
reserve,  pedal  action,  braking  behavior,  and  braking  noise. 

-  Road  Test. 
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UNIT 


11.0 


BRAKING  SYSTEM  MAINTENANCE  AND 
REPAIR  -  LEVEL  III 


TASK 


11.23 


PERFORM  OPERATIONAL  BRAKE  INSPECTION 


SUGGESTED  INSTRUCTION  TIME:      4  Hours  ' 

RELATED  TECHNICAL  INFORMATION: 

\      -    Safety  precautions  while  testing  vehicle  with  possible  brake 
•problems. 

-  Brake  pedal  reserve. 

-  Vehicle  braking  during  an  emergency  stop. 


UNIT  12 
AUTOMOTIVE  p  WICING 


/ 

/ 


/ 
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UNIT  :v  12.0 
NARRATIVE 


> 


AUTOMOTIVE  SERVICIMG 

SERVICE  OR  REPAIR  AUTOMOBILES 


PERFORMANCE  OBJECTIVE: 


Upon  satisfactory  mastery  of  the  necessary  basic  automotive  mechanics 
theory,  given  instruction  in0 servicing,  a  vehicle  or" vehicle  mock-up  or  . 
system  component  to  service,  necessary  tools,  equipment,  replacement 
parts,  and  manufacturer's  shop  data  or  manual,  and  help  if  needed; 
demonstrate  the  minimum  required  competency  level  of  skills  and  knowledges  > 
required  of  an  apprentice  in  inspecting,  testing,  adjusting,  repairing, 
and  replacing  components  in  the  process  of  diagnosing  and  repair  (trouble- 
shooting) of  automotive  systems  in  simulated  or  actual  servicing  situations • 

PERFORMANCE  ACTIONS :    s      '  • 

Performance  actions  (enabling  objectives)  should  be  those,  outlined  in 
this  Articulated,  Performance-based  Instruction  Guide  for  Automotive 
Mechanics  if  not  superseded  by  the  manufacturer's  service  information  or 
the  instructor. 

PERFORMANCE  STANDARDS: 

Satisfactory  performance  of  the  service  or  repair  task  undertaken • 

The  performance  demonstrated  should  meet  the  standards  outlined  in  the  / 
Articulated  Guide  for  the  appropriate  tasks  if  not  superseded  by  manu-| 
facturer's  specifications  or  instructor's  standards. 

Meeting  manufacturer's  specifications  .arid  following  manufacturer's 
procedures  for  service  and  repair  will  be  emphasized. 

Half-way  repair  jobs  will  not  be  accepted.    If  the  customer  insists  on 
shortcuts  to  save  a  few  pennies,  the  job  should  be  refused •  Emphasis 
will  be  on  doing  the  service  or  repair  "right11  or  not  at  all. 

SUGGESTED  INSTRUCTION  TIME: 

Performance  time  must  meet  instructor's  standards. 

Performance  time  for  service  or  repair  may  be  estimated  by  considering 
the  combined  times  of -applicable  tasks  and  using  "Flat  Rate  Manual0 
(e.g.,  Flat  Rate  +  50  percent).    In  addition,  performance  time  must 
consider  the  training  equipment  available. 

RATIONAL  FOR  AUTOMOTIVE  SERVICING: 

Automotive  mechanics  servicing  provides  the  opportunity  where  the  student 
can  apply  theoritical  training  and  practice  to  simulated  or  actual 
service  or  repair  situations • 
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Shop^jpbs^ar^coj^^^^  .  theoritical  training 

so  that  the  .student  logically  moves- from  the  study  of  the  fundamentals 
to  practical  exercises  and  finally  to  pergomance  teeing ^ 

Typically,  students  can  bri::g  orvaccept  any  type  of  service  or  repair 
job  where  instruction  has  been  given. ^   Sometimes,  however,  the  auto- 
motive training  program' must  take  advantage^  of  "service  or  repair  op- 
portunities" that  may  not  be  repealed  at'  a  later  date  and,^.under  the 
supervision  of  the  instructor,  basic  instruction  arid  service  or  repair 
are  conducted  together  in  a  live  situation.  \ 

Generally,  the  production  of  the  automotive  mechanics  student  in  the 
training  lab  (shop)  situation* will  be  low  and  slow  compared  tq  industry 
because  the  primary  aim  is  on  teaching*    Emphasis  in  shop  servicing  or 
repair  work  is  placed  on  developing  correct  skills  for  automotive  mechanics 
work.    A  job  not  done  "right"  may  have  to  be  done  over  by  students. 

\    ,      *  \ 
Automotive  mechanics  shop  se_  -<iing  and  repair  work,  however,  provides  a 
unique  opportunity  for  students  to  encounter,  in  a  controlled  setting* 
4ay-to-day  servicing  or -repair  problems  that  cannot  be  simulated.  The 
"hands-on"  work  in  the  shop  provides  learning  experiences  that  only  can 
be  acquired  through  trial-and-error.  r 

Worthwhile  training  projects,  however,  require  more  instructor  planning. 
Careful  scheduling  isNnecessary  to  ensure  that  students  are  competent  to 
accomplish  the  Job  within  given  times  and  resources.    In  addition,  shop 
jobs  must  'be  arranged  in  the  proper  instructional  sequence  90  that  ^ 
student  teams  can*  complete  the  job  and  so  that  service  or  repairs  proceed 
properly. 

Practical  learning  opportunities  in  the  shop  may  be  designed  for  special 
needs  students,  for  the  career  interests  of  students,  or  to  meet  the 
needs  of  potential  employers  at  a  particular  time.    A  secondary  student 
already  working  in  thfc  automotive  servicing  field  may  be  able  to  specialize 
in  one  or  more'fields  through  "additional  experiences"  in  shop  servicing 
and  repair c 

Shop  servicing  and  repair  provides  the  instructor  with  an  optimum  situ- 
ation in  which  to  test  studert  knowledges^ and  skills  in  realistic, 
"hands-on"  examinations.    In  some  situations,  t;he  shop  job  may  be  utilized 
by  the  instructor  as  a  method  of  conducting  a  final  examination  to  1 

Ua£.t—or— uait-a-of-H infrtruet-ioiH  —  — 

A  side  benefit  that  often  accompanies  shop  servicing  and  repair  work  is 
when  students  tend  to  develop  good  work  habits  and  attitudes  in  addition 
to  increasing  their  technological  knowledges  and  skills  in  automotive 
mechanics. 
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V- 


-Safety— Addendum-and-Recommended- 
Policy  for  Automotive  Mechanics 
Servicing 


SUGGESTIONS 


FOR 


SHOP  SERVICE 


1. 

.2. 
'  3. 


4. 


5. 


6. 


7. 


8. 


Organized  diagnosis  and  testing  procedures  should  be  used  to  identify 
the  specific  service  needed  and  to  provide  educational  experiences 
for  students* 

Each  service  job  may  begin  with  a  clear,  concise  written  repair 
order.    Service  should  observe  Federal,  State,  and  local  requirements. 

Service  or  repair  should  not  begin  until  a  specific  repair  order 
and  a  deposit  to  cover  costs  of  j>arts  or  materials  has  been  obtained** 
The  educational  organization  should  not  be  expected  to  pay  unpaid 
service  expense  from  training  budgets. 

All  service, .work  undertaken  shouid  be  compatible,  with  the  cur- 
riculum objectives  and  students  should  not  undertake  work  until 
being  introduced  to  the  appropriate  theory. 

Each  service  job  should  have  appropriate  check  points  established 
and  work  Should  not  progress  beyond  certain  check  points  until  the 
work  has  been  reviewed.   «  , 

Automobile^  to  be  serviced  in  the°shop  should  be  protected  with 
fender .covers,  front  seat,  and  floor  protection  and  the  steering 
wheel  shouiy  be  wiped  clean  after  servicing. 

Students  should  be  able  to  describe  the  objectives  and  purposes  of 
the  specific \service  jobs  they  are  to  perform. 

\ 

Keep  a  record  \or  log  of  all  parts  and  materials  (lubricants,  etc.) 
used  in  servicing  -or  repairing  a  vehicle. 


:RLC 


9. 
10. 

11. 
12. 

i 

13. 


Students  should\ record  their  time  involved  in  repair  or  service  and 
their  name  on  tHe  service  order. 

Students  should  i^ot  enter  a  vehicle  except  to  perform  authorized 
service.  Only  students  assigned  to  the  service  job  should  be  in 
the  service  area  ^near  a  vehicle). 

\ 

Radios  or  audio  equipment  or  accessories  on  vehicles  should  not  oe 
operated*  ^ 

,\ 

No  work  should  be  done  under  a  vehicle  unless  proper  safety  pro- 
cedures are  followed* 

Students  should  not  raise  a  vehicle  on  the  lift  until  the  in- 
structor has  checked  its  position. 
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15".  "'"A  ^vehl^cle  "engine"  ^  after  ""service  or  repair  hasT 

been  made  until  the  instructor  is  present.    Once  serviced  and 
parked  for  pickup,  a  vehicle  should  not  be  moved  without  direction 
from  the  instructor. 

15.  All  service  and  repair  work  should  be  checked  by  the  student  or  a 
student  Acting  Service  Foreman  and  approved  by  the  instructor. 

16.  The  vehicle  should  be  cleaned  of  possible  grease  or  soil  deposited 
during  service  or  repair • 

17.  A  service  or  repair  job  must  not  be  rushed  and  half-way  repair 
work. should  be  refused. 

18.  Only  students  with  a  driver's  license  should  drive  a  vehicle. 

19.  Prior  to  releasing  a  vehicle,  the  instructor  should  verify  the 
service  or  repair  and  should  obtain  a  limited  release  of  respon- 
sibility from  the  customer. 


Adopted  from: 

Henderson,  W.  E.,  Automotive  Mechanics  Program  Guide,  1970  (unpublished) 

Standards  for  Vocational  Automotive  Service  Instruction,  Detroit,  MI: 
Motor  Vehicle  Manufacturer  Association  of  the  United  States,  Inc., 
p.  58,  1970.  ' 
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  TOOL-ROOM-WQRKER  

(OPTIONAL) 

*  v  * 

Practical  activities  in  secondary  automotive  mechanics  typically  includes 
related  training  and  experience  in  such  areas  as  the  shop  (lab)  tool 
room.    Some  purposes'  that  may  be  serve'd  by  assigning  the  student  to  tool 
room  duty  on  a  rotating  basis  include  the  following: 

1.  Assigning  the  student  to  periodic  duty  in  the  tool  room,  on  a 
rotating  basis,  provides  a  means  of  controlling  valuable  public 
property,  essential  .to  the  conduct  of  training. 

2.  <  Through  tool  room  duty,  the  student  learns  responsibility. 

3.  Tool  room  duty  can  contribute  directly  to  .a  reduction  in  damaged  or 
missing  tools  and  equipment.    Misuse  of  tools  and  equipment  can  be 
identified  and  a  student  can  bei  held  Responsible  for  the  loss  of 
training  tools  and  equipment. 

4.  Through  maintaining  a  log  of  all  tools  and  equipment  signed  out  and 
returned,  there  will  be  a  current  inventory  of  the  tool  and  equip- 
ment room-  Tools  and  equipment  in  use  or  borrowed  can  be  identi- 
fied as  to  location  and  user. 

5.  The  activities  of  the  tool  room  duty  student  should  include  iden- 
tifying tools  and  parts  by  their  proper  names;  proper  storage  of 
tools,  equipment,  and  parts;  and  inspection,  cleaning,  and  care  of 
tools  and  equipment.    This  task  should  include  a  regular  inventory 
of  tool  boxes  and  kits. to  identify  missing  or* unservicable  com- 
ponents. 

6.  In  addition,  the  tool  rojsm  duty  student  may  be  assigned  the  task  of 
observing  the  lab  (shop)  area , to  assist  the  instructor  in  iden- 
tifyiu&  possible  safety  infractions  and  in  fire  prevention. 

The  tool  room  duty 4 student  should  take  preventive  action  to  prevent 
obstructed  aisles  and  cluttered  storage  areas,  that  might  cause 
injury  to  others. 

The  tool  room  duty  student  should  aid  fellow  students  in~followingr 
prescribed  safety  practices  of- the  shop.    For  example,  the  student 
might  remind  others  concerning  the  use  of  safety  stands,  safety  eye 
goggles,  etc.  .  ' 

The  tool  room  duty  student  should  observe  the  shop  for  potential 
fire  hazards.    The  tool  room  duty  student  should  assist  in  re- 
covering oily  rags  and  waste  material  in  proper  containers  and 
seeing  that  flammable  solvents,  oil,  j)aint,  and  chemicals  are 
stored  in  a  fireproof  area.  * 
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^TRe^tTwf ~ ro^^  be  prepared  to  notify  the  in- 

structor of  questionable  situations,  locate  and  use  fire  extinguishers 
and 'assist  students  in  cases  of  accidents  suph  as  minor  cuts,  and 
eyes  that  require  washing. 

The  knowledges  and  skills  of  the  student  assigned  to  tool  room, duty 
might  be  expanded  through  individualized  study  concerning  the  duties 
of  the  Auto  Parts  Counter  Worker^    (See  accompanying  description.) 


\ 
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— INDIVIDUAL-IZEB-  STUDY- 


AUTO  PARTS  COUNTER  WORKER 
(OPTIONAL) 

If  tool  room  duty  for  each  student  on  a  rotating  basis  is  used  in  the 
secondary  automotive  mechanics  program,  the  student  has  a  unique  op- 
portunity to  expand  his/her  vocational  career  awareness  and  preparation 
in  automotive  servicing  through  "Individualized  Study"  of  AUTO  PARTS 
COUNTER  WORKER  as  a  career  option. 

While  assigned  to  tool  room  duty,  individualized  study  can  be  programmed 
so  that  the  student  will  learn  career  opportunities  in  and  some  duties 
of  the  Auto  Parts  Counter  Worker. 

Individualized  training  in  Auto  Parts  Counter  Worker  should  build  on  and' 
reinforce  the  student's  study  of  the  basic  systems  and  components  of  the 
automobile.    If  time  and  interest  existed,  training  might  be  expanded  to 
include  ordering,  stocking,  inventorying,  and  selling  replacement,  parts 
and  accessories. 

Adequate  infonation  exists  to  help  the  instructor  provide  individualized 
study  material  for  the  student.    Several  commercially  available  publications, 
recognized  in  the  field,  are  described  in  this  unit.    These  are  available 
from  the  Articulation  Coordinator  on  a  two-week  library  loan.  The 
publications  described  in  this  unit  outline  the  parts  counter  worker fs 
tasks  and  the  knowledge  requirements  for  job  success.    The  material  in- 
cludes information  on  the  systems  and  components  of  the  automobile,  *how 
to,  use  shop  catalogs,  parts  counter  mathematics  as  well  as  sample  test 
questions  including  a  fill-in-the-blank  section  that  could  be  modified 
for  self-paced  instruction. 

Instructors  may  wish  to  consult  the  publications  mentioned  in  this  unit 
for  resource  information  (objectives  and  training  aids)  in  the  instruction 
on  use  of  shop  catalogs. 
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 AUIO-PARIS^CQUNTER -WORKER-  --     

(OPTIONAL) ' 

^  RESOURCES 

Notgrass,  Troy,.,  Auto  Parts  Counter  Worker.    Student's  Manual,  Austin, 
TX:    The  University  of  Texas  at  Austin    (Instructional  Material 
Center,  Continuing  Education),  1979.  ($18.50) 

Notgrass,  Troy. ,'  Auto  Parts  Counter  Worker,  Coordinator's  Guide,  Austin 
TX:    The  University  of  Tex^s  at  Austin    (Instructional  Materials 
Center,  Continuing  Education),   1975.  ($10.95) 

Automotive  Wholesaler  Counterman's  Handbook,  ^Chicago ,  IL:  Automotive 
Service  Industry  Association,  1977. c  ($7.00) 

Study  Plan  for  Automotive  Wholesaler  Counterman's  Handbook,  Chipago ,  IL 
Automotive 'Service  Industry  Association*  1977.  (nc) 

Answers  to  Check  Point  Questions,  Automotive  Wholesaler  Counterman's 
TSnHFook,  Chicago,  IL:    Automotive  Service  Industry  Association, 
1977.     (nc)  fc  ^ 


SOURCES: 

Center  for  Occupational  Curriculum  Development 

Continuing  Education 

The  University  of  Texas  at  Austin 

Main  Building  2400 

Austin,  TX  78712, 


Automotive  Service  Industry  Association 
444  North  Michigan  Avenue 
Chicago,  IL  60611 


* 
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WRITE-UP  MAN 


(OPTIONAL) 

If  this  optional  task  area  is  elected  by  the  instructor,  one  student,  on 
a  rotating  bas'xi,  may  be  assigned  to  assist  the  instructor  as-  Acting 
Shop  Foreman  and/or  Write-up  Man. 

ACTING  SHOP  FOREMAN 

As  Acting  Shop  Foreman,  the  student  could  assist  the  instructor  in 
monitoring  practical  work  activities  underway  in  the  automotive  shop 
(lab).    The  student  could  serve  as  an  additional  service  team  member 
wfien  needed  by  fellow  students  engaged  in  service  work,  might  help  the 
instructor  monitor  safety  practices  and  fire  prevention  in  the  shop, 
might  perform  quality  control  inspections  of  jobs  completed,  or  could 
assist  fellow  students  in  completing  assigned  service  work  on  schedule. 

The  duties  of  the  Acting. Shop  Foreman  should  not  be  supervisory  in 
nature  and  clearly  should-  be  understood  as  related  training  designed  to 
assist  the  instructor  and  fellow  students. 

WRITE-UP  MAN 

An  additional  duty,  the  Acting  Shop  Foreman  might  serve  as  the  Write-up 
Man  also.    This  job  could  be  assigned  individually  to  a  student  if 
sufficient  service  work  was  being  accomplished,  in  the  automotive  shop 
(include  student  work  on  personal  vehicles). 

The  write-up  activity,  preferably  using  a. special  clipboard  and  forms, 
should  add  a  professional  touch  to  the  automotive  mechanics  training 
shop  (lab)-. 

The  Write-up  Man  might  be  assigned, the  task  of  collecting  minor  shop 
fees,  if  applicable.     (NOTE:    Charges  for  parts  probably  should  be 
handled  by  the  instructor). 

The*  Write-up  Man  should  be  responsible  for  writing  a  description  of  the 
service  problem  or  activity  including  a  possible  diagnois  £nd  specifying 
specific  correction  actions  requested  or  needed.    To  accomplish  the  task 
of.  Write-up  Man,  the  student  should  be- familiar  with  or  have  available 
reference  information  concerning  automotive  systems  and  components. 

If  the  activities  of  the  shop  do  not  justify  a  student  being  assigned 
rotating  duties  as  Acting  Shop  Foreman  or  Write-up  Man,  the  tasks  might 
be  combined  with  the  duties  of  the  Tool  Room  Worker. 
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DIESEL-ENGINE— THEORY- 


and 

SERVICING  DIESEL  FUEL  INJECTION  SYSTEMS 
(OPTIONAL)  ' 


INTRODUCTION 

This  unit  on  diesel  engine  theory  and  (diesel)  fuel  injection  system 
servicing  is  included  for  optional  automotive  mechanics  training  at  the 
secondary  level. 

Currently,  two  of  the  four  secondary  vocational  automotive  mechanics 
programs  have  some  diesel  engine  training  equipment  and  tools. 

At  the  secondary  level,  theory  of  the  diesel  engine  is  introduced  as 
part  of  instruction  concerning  internal  combustion  engines  or  as  a 
separate  subject.  > 

Practical  training  (optional)  may  include  disassembly  and  reassembly  of 
diesel  engines  or * components  parts,  preventive  maintenance  scheduling 
and  limited  troubleshooting  of  diesel  systems. 

Graduates  of  Automotive  Mechanics  at  the  secondary  level  should  have 
acquired  the  necessary  theory  of  internal  combustion  engine  fundamentals 
to  continue  their  career  development  in  specialized  diesel  training 
courses 'at  Greenville  Technical  College. 
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DIESEL-ENGINE-THEQRY- 


(OPTIONAL)  • 

NARRATIVE 

Upon  completing  orientation  training  on  the  diesel  engine,  the  secondary 
Automotive  Mechanics  graduate  should  be  able  to  identify  the  similarities 
and  differences  between  a  conventional  spark-ignition  engine  and  a 
diesel  engine*    The  graduate  should  be  able  to*  identify  the  fuel-injection 
system  and  explain  how  the  speed  of  the  diesel  engine  is  controlled  by 
controlling  the  amount  of  fuel  injected*    The  student  will  be  able  to 
start,  run,  and  stop  a  diesel  engine  (mock-up,  stand-mounted  or  vehicle 
mounted  engine).    The  graduate  will  be  able  to  locate  and  use  emergency 
shut-down  levers  and  controls  and  the  graduate  will  be  able  to  describe 
' the  basic  safety  precautions  to  take  when  working  on  diesel  engines  or 
fuelinject;ion  systems*  m 

Emphasis  will  be  on  theory  and  orientation  (familiarization)  training  on 
the  diesel  engine. 
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SERVICING  THE  DIESEL  FUEL  INJECTION  SYSTEM 


(OPTIONAL) 


Upon  completion  of  this  optional  unit  on  diesel  fuel-injection  systems, 
the  secondary  Automotive  Mechanics  graduate  should  be  able  to  identify  i 
mechanical  fuel-injection  system  (such— as-fouud  o_n  older  Corvette  cars) 
and  electronic  fuel- injection  systems.    On  an  electronic  fuel-injection 
-system,  the  student  should  be  able  to  identify  the  ECU  (electronic 
control  unit),  the  various  sensors,  and  the  fuel  lines  and  nozzels* 

Performance  orientation  training  may  include  the  following  tasks, 
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-TASK  ■LISTINGS* 


(Possible  Performance  Tasks) 

Automotive  mechanics  ■ 


UNIT/TASK  . 
Unit  13.0 
13.01 


13.02 


13.03 


13.04 


13.05 


DESCRIPTION 

SERVICING  DIESEL  FUEL-INJECTION  SYSTEM 

(Adjust  Engine  Idle)    Given  a  diesel  engine  in  running  ' 
condition,  socket  set,  pliers,  screwdrivers,  -tachometer, 
and  manual;  adjust  engine  idle*    When  running,  the  engine  m 
idle  must  be  +/-  25  RPM  of  manufacturer's  specifications.  *' 

(Bleed  Fuel  System)    Given  a  diesel  engine  in  running 
condition,  priming  pump  with  gauge,  screwdriver,  pliers,, 
combination  wrench  and  manual;  bleed  the  fuel  system* 
Upon  running  engine,  fuel  must  flow  into  setting  bowl  . 
without  interruption*. 

(Clean  Injector)    Given  a  diesel  injector,  clean  diesel, 
compressed-air,  drill  wire,  gapping  block,  container,  and 
manual;  disassemble  and  clean  all  parts  of  'the  injector* 
All  parts  must  be  free  of  oil,  dirt,  and  contaminates* 

(Replace  Fuel  Injector)    Given  a  diesel  engine,  combination 
wrerichi  sockettset,  torque  wrench,  screwdriver,  new 
injector,  clean  diesel  fuel,  and  manual;  replace  the  fuel 
injector.    Upon  completion  of  the  task,  the  injector  must 
be  aligned  in  the  bore  without  damage  to  the  injector. 

(Install  and  Time  Fuel-Injection  Pump)    Given  a  diesel 
engine,  a  socket  set,  ecraper,  feeler  gauge,  screwdrivers, 
Allen  wrench  set,  and  manual;  install  and  time  the  fuel 
injection  pump.    The  engine  must  run  smoothly  at  +/-  25 
RPM  of  the  manufacturer's  specifications. 


9 

ERLC 


430 


463 


UNIT  13,0  /  /  SERVICING  DIESEL  FUEL  INJECTION. 

'/'  SYSTEM  -  LEVEL  III 


TASK  13,01  ADJUST  ENGINE  IDLE 


/ 


/ 


PERFORMANCE  OBJECTIVE:  * 

Given  a  diesel  engine  in  running  condition,  socket  seU  pliers,  screw- 
drivers, tachometer,  and  manual;  adjust  engine  idle.  /When  running,  the 
engine  idle  roust  be  to  t/~  25  RPM  of  manufacturer's  specifications. 


PERFORMANCE  ACTIONS: 

13.0101  Ensure  that  all  mechanical  linkages  are  correctly 
adjusted. 

13.0102  Locate  engine  idle  screw  adjustment. 

13.0103  Set  proper  idle  speed. 

13.0104  Lock  all  adjustment  screws  securely. 

PERFORMANCE  STANDARDS : 

-    Adjust  engine  idle  on  A  gives  diesel  engine  so  that  idle  is 
+/~  25  RPM  of  manufacturer's  specifications. 

SUGGESTED  INSTRUCTION  TIME:      1  Hour 
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UNIT  13.<r~  SERVICING  DIESEL  FUEL  INJECTION 

*  SYSTEM  -  LEVEL  III 

TASK  13.02  BLEED  FUEL  SYSTEM 


PERFORMANCE  OBJECTIVE: 

Given  a  diesel  engine  in  running  condition,  priming  pump. with  gauge, 
screwdriver,  pliers,  combination  wrench  and  manual;  bleed  the  fuel 
system*    Upon  running  engine,  fuel  must  flow  into  'setting  bowl  without 
interruption.  . 


PERFORMANCE  ACTIONS: 

13.0201  Disconnect  battery  before  working  on  system* 

13.0202  a.      If  system  uses  a  "Schrader"  bleed  valve,  use 

it.    (See  3  below) 
b.°     If  system  does- not  use  "Schrader"  bleed  valve, 
crack  (barely  loosen  a  fitting.)    (See  3  below) 

13.0203  Cover  the  schrader  valve  or  fitting  with  a  shop 
cloth  to  catch  and  contain  any  fuel  that  imay .spray 
out. 

13.0204  Dispose  of  the  gas-soaked  cloth  properly* 
.ALTERNATE  ACTIONS: 

1.  Attach  priming  pump  with  gauge  attachment  into  inlet  , 
side.   

2.  Plug  off  fuel  return  line  to  fuel  tank. 
(~    ^3.      Pump  clean  fuel  into  engine  fuel  system* 

4.      Purge  air  from  line. 

5*      Remove  plug  from  fuel  return  line. 

6.  Remove  priming  pump  and  reconnect  all  lines  previously 
disconnected. 

7.  Start  engine  and  inspect  for  proper  running* 

PERFORMANCE  ^STANDARDS : 

-    Bleed  fuel  system,  taking  necessary  safety  precautions. 


SUGGESTED  INSTRUCTION  TIME:      2  Hours 
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-UNIT      *     13. D        \    *,  SERVICING  D.IESEL  FUEL 

<    '  ;  .INJECTION  SYSTEM  -  LEVEL  III  - 

-TASK     .      13.03*  '         '  '   -   CLEAN,  INJECTOR 


PERFORMANCE  OBJECTIVE:  "  ,  ... 

*  *  ,  *» 

Given  a  diesel  injector,  clean' Jiesel,  compressed  air,  drill  wire,, 
lapping  block,  container,  and'  manual;  disassemble  and  clean  all  parts  of 
the  injector.    All  parts  must  be  free  of  oil,  dirt,  and  contaminates. 

PERFORMANCE  ACTIONS:     (Typically  for  1970  and  -early  models. )\ 

13.0301  ,   Clean  exterior  of -the  injector. 

13.0302  Dry  injector.  *  fc  ?    .   •  ' 

13.0303  Disassemble  injector  and  place  parts  in  clean  diesel 
\  fuel. 

13.0304  Inspect  and  clean  all  parts. 

» 

13.0305  Clean  injector  tip*  holes.* 

13.0306  5^tp  parts. 

13.0307  Place  cleaned  parts  in  a  separate  pan  of  clean 
diesel  fuel. 

(*N0TE:    After  1979  models,  replace  rather  than 
clean  injectors . 

PERFORMANCE  STANDARDS: 

-  Clean  injector  so  that  all  parts  are  free  of  all  oil,  dirt, 
and  contaminates.    *(See  above.) 

-  Check  injector  for  leaks,  opening  pressure,  spray  pressure, 
chatter,  spray  jet  shape,  etc. 

SUGGESTED  INSTRUCTION  TIME:      2  Hours  (Injector  cleaning) 

RELATED  TECHNICAL  INFORMATION: 

-  WARNING:    Do  not  point  an  injector  nozzle  towards  your  body 

when  conducting  tests.    Spray  leaving  the  nozzle  ias 
enough  force  to  penetrate  through  the  flesh.  Wear 
protective  goggles,' 
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UNIT  13.0  '  SERVICING  DIESEL  FUEL  INJECTION 

SYSTEM  -  LEVEL  III 
\  '  '  ' 

TASK  13.04  REPLACE  FUEL  INJECTOR 

V 


(PERFORMANCE  OBJECTIVE: 

Given  a  diesel  engine,  combination  wrench,  socket  set,  torque  wrench, 
screwdriver,  new  injector,  clean  diesel  fuel,  and  manual;  replace  the 
fuel  injector.    Upon  completion  of  the  task,  the  1    ector  must  be  aligned 
in  the  bore  without  damage  to  the  injector. 

PERFORMANCE  ACTIONS: 

13.0401     Disconnect  fuel  lines  to  injector. 
13.0' 02     Cap  all  disconnected  lines. 

13.0403     Remove  the  injector  hold-down  clamp  bolt,  special 
'       •  "      washer,  and  clamp. 

1  13.V04C^      Clean  injector  hole, 

13.0405  Install  new  injector  in  hole. 

13 . 0406  Replace  injector  hold-down  clamp  and  torque., 

13.0407  Uncap  fuel  lines  and  connect  to  injector.  Bleed 
lines  • 

13.0408  Torque  lines. 

PERFORMANCE  STANDARDS : 

-    Replace  fuel  injector.    Upon  completion,  the  injector  must  be 
aligned  in  the  bore  without  (damage  to  the  injector. 

SUGGESTED  INSTRUCTION  TIME:      1  Hour  per  injector. 
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UNIT   .        13.0  •  SERVICING  DIESEL  FUEL-INJECTION 

'  SYSTEM  -  LEVEL  III 

TASK  13.05  '  ~         INSTALL  AND  TIME  FUEL- INJECTION 

PUMP 


PERFORMANCE  OBJECTIVE: 

Given  a  diesel  engine,  a  socket  set,  scraper,  feeler  gauge,  screw- 
drivers, Allen  wrench  set,  and  manual;  install  and  time  the  fuel- 
injection  pump.    The  engine  must  run  smoothly  at  +/-  25  RPM  of  the 
manufacturer's  specifications. 


PERFORMANCE  ACTIONS: 

13.0501     Examine  new  pump  making  sure  tjiat  the  outside  of  the 
pump  is  clean. 

1 3*0502     Clean  fuel  pump  mounting  area  on  engine. 

13.0503  Rotate  engine  ever  until  number  one  piston  is  at  the 
top,  dead  center  of  the  compression  stroke* 

13.0504  Rotate  fuel  pump  until  the  mark  on  the  dri\e  coupling 
and  the  mark  on  the  housing  are  in  alignment. 

13.0505  Place  injection  pump  on  the  support  bracket. 

13.0506  Install  hold-down  bolts. 

13.0507  Start  cap  screws  in  coupling. 

13.0508  Tighten  coupling  securely  and  check  clearance  between 
coupling  and  drive  disc. 

13.0509  Inspect  timing  marks  and  safety-wire  the  coupling 
capscrew. 


PERFORMANCE  STANDARDS: 

-  Install  and  time  fuel  pump  on  a  given  diesel  engine,, 

-  Upon  completion,  the  engine  must  run  smoothly  at  +/-  25  RPM  of 
the  manufacturer's  recommendations. 


SJGGESTED  INSTRUCTION  TIME:      4  Hours 
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END  OF 

TRAINING  TASK 


CAREER  OPPORTUNITIES 


IDENxIFY  POST-SECONDARY  CAREER 
DEVELOPMENT  OPPORTUNITIES 


PERFORMANCE  OBJECTIVE: 

Given  an  orientation  to  similar  post-secondary  vocational  education 
programs,  primarily  the  Automotive  Mechanics  program  at  Greenville 
Technical  College  and  evening  development  programs  for  the  automotive 
mechanics  trade,  a  report  of  skill  competencies  development  during 
secondary  training  and  information  as  necessary;  identify  post- 
secondary  career  development  opportunities. 


PERFORMANCE  ACTIONS: 


1.  Identify: 

Need  for  additional  training  at  the  post-secondary 
level. 

b.      Benefits  from  additional  training. 

2.  a.      Identify  post-secondary  training  programs  available 

at  GTC. 

b.      Identify  how  post-secondary  (GTC)  training  differs 
from  secondary  training  in  automotive  mechanics. 

3.  Visit  GTC  program  of  possible  interest .    Talk  with 
instructor,  department  head,  or  admissions  counselor 
at  GTC.  '  '  • 

4.  Determine  with  secondary  and  post-secondary  assistance  if 
exemption  of  post-secondary  leVel  training  is  recommended ♦ 

5.  Accomplish  the  required  steps  to  apply  or  test  for  exemption* 
(Optional) 


Identify  post-secondary  training  opportunities  in  automotive 
mechanics  or  a  related  area  at  GTC. 


SUGGESTED  INSTRUCTION  TIME:      Typically,  integrated  throughout 

entire  program. 


PERFORMANCE  STANDARDS : 


• 
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CONCLUDING .  REMARKS 


The  automotive  industry  is  in  the  process  of  rapid  change  due  to  such 
factors  as  the  supply  and  cost  of  fuel,  environmental  and  population 
considerations,  the  challenge  to  American  automobile  manufacturing  by 
fbreign  competitors,  and  increasing  technological  advances.    The  auto- 
motive mechanic  must  be  prepared  to  maintain  proficiencies  as  techno- 
logical changes  occur* 

Some  technological  advances  will  be  easy  to  adapt- to  since  the  changes 
primarily  will  involve  manipulation  or  control  of  physical  components 
according  to  available  service  data  and  manuals  using  special  tools  and 
service  procedures. 

Other  technological  changes  may  be  more  complex  such  as  the  movement 
from  mechanical  to  electronic  and  microcomputer  control  components.  The 
increasing  use  of  advanced  electronics  or  complex  hydraulic  systems 
emphasized  the  necessity  for  the  successful  automotive  mechanic  to 
possess  a  sound  theory  background  probably  including  some  fundamental 
knowledge  in  physics,  chemistry,  and  electronics. 

Automotive  servicing  and  repair  is  developing  into  a  specialized  busi- 
ness and  it  appears  that  this  trend  will  increase  the  necessity  for  the 
secondary  level  automotive  mechanics  graduate  to  consider  specilization 
and  probably  further  career  development  at  the  post-secondary  technical 
college  level.  It  appears  that  continuing  education  has  become  a  requirement 
for  the  professional  automotive  mechanic  to  keep  pace  with  the  Ghanging 
automotive  servicing  and  repair  industry. 

The  Automotive  Mechanics  Task  Force  Committee  realizes  that  there  is  a 
limit  to  the  degree  of  training  that  may  be  accomplished  in  a  one  or  two 
year  vocational  education  program.    Secondary  program  enphasis  will  be 
on  preparing  graduates  with  the  fundamental  theory  and  basic,  skills  for 
skilled  entry  level  employment  in  the  automotive  service  industry. 
Secondary  graduates,  however,  will  be  encouraged  to  continue  their 
career  development  or  specialization  at  the  post-secondary  level  or 
through  continuing  education  once  employed. 

The  requirement  for  vocational  training  which  is  responsive  to  the  needs 
of  the  automotive  service  industry  will  continue  to  increase.    As  the 
local  automotive  service  industry  grows,  South  Carolina,  at  some  time  in 
the  future,  may  follow  the  nationwide  movement  toward' licensing  or 
certification  of  automotive  mechanics  as  a  means  of  increasing  the 
minimum  competency  level  and  some  degree  of  accountability* 

?ased  on  the  above  consideration,  it  is  apparent  that  the  secondary 
level  of  aul^motive  mechanics  training  should  continue  to  emphasize  a 
strong  program  in  the  fundamentals  and  basic  skills  of  automotive  mechanics. 
There  will  be  the  continuing  need  to  validate  the  secondary  objectives 
and  standards  through  input  from  the  local  automotive  service  industry, 
possibly  utilizing  existing  local  "Curriculum  Advisory  Committees. 11  At 
the  post-secondary  level,  there  will  be  a  continued  need  to  provide  an 
iritial  training  program  as  well  as  career  development  training  for 
those  persons  proficient  in  the  fundamentals  or  already  employed  in  the 
automotive  mechanics  field. 
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Continuing  secondary  and  post-secondary  automotive  mechanics  vocational 
education  programs  are  essential  to  promoting  an  educationally  efficient 
continuum  of  learning  for  each  student,  within  a  framework  of  opportunity 
of  all  students,  so  that  the  financial  and  educational  wasteful  dupli- 
cation of  training  is  reduced. 


"As  automotive  technology  increases,  fewer  dealers  will  be  willing  to 
keep  mechanics  on  the  payroll  for  one  or  two  years  of  training  when  they 
can  employ  a  competent  worker  already  trained  to  service  the  latest 
model  vehicles.    To  provide  the  neeJod  trained  mechanics  will  take  both 
the  secondary  and  post-secondary  vocational  programs  working  hand-in-hand 
to  serve  the  automotive  service  industry." 
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PROFICIENCY  REPORT 
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PROFICIENCY  REPORT 
for 


/  Vocational  Course 

S  tude  nt : 

High  School:   *  =  , 

Vocational  Center:   .   


Date  Training  Initiated: 
First  Year  Completed:  « 
Second  Year  Initiated: 
Second  Year  Completed: 

Instructpr:        ~   ■ 


DIRECTIONS:    The  purpose  of  the  proficiency  report  is  to  communicate  to* the 
student,  other  instructors,  or  potential  employers  the  abilities  that  a* 
student  has  demonstrated  to  the  instructor  in  vocational  training.    Mark  each 
task  as  soon  as  possible  after  instruction  or  skills  ^demonstrated.  If 
instruction  is  not  aimed  as  tank  proficiency,  or  if  only  an  orientation  or 
introduction  to  the  task  was  provided ?  DO  NOT  mark  a  prof  iciency  level  or 
mark  Level  0.    Levels  1-4  indicate  that  instruction  was  given  and  the 
proficiency  may  be  Interpreted  as  follows:  % 

Level  0     Np  skill  level:  demonstrated  or  proficiency  training  not 

given  in  the  skiil.  . 
Level  1      Individual's  skill  level  is  not  that  generally  expected 

for  entry  level  employment.  > 
Level  2      Individual's  skill  level  p'robably  is  that  generally  expected 

for  entry  level  employment,  but  the  .individual  probably  will 

need  close  on-the-job  supervision  for  a  while  longer. 
Level  3     Individual's  skill  level  is  that  generally  expected  for 

entry  level  employment. 
Level  4      Individuals  skill  level  is  equal  to  that  of  a  worker  with 

some  on-the-job  experience* 

For  further  description  of  the  levels  of  proficiency,  see  the  "Credentialing 
Process  and  Proficiency  Report"  section,  of  the  Policies  and  Procedures  Guide 
for  Articulation  Between  The  School  District  of  Greenville  County  and 
Greenville  Technical  College , 
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PROFICIENCY  EVALUATION  AID 


This  descriptive  aid  is  designed  to  possibly  assist  the  Automotive  Mechanics  instructor  in  standardizing  the 
proficiency  evaluation  of  students. 


PROFICIENCY 

LISVEL  0 

LEVEL  1 

LEVEL  2 

LEVEL  3 

LEVEL  4 

-Deser-iptron 

• 

No  skill  level  de- 
monstrated .or  pro- 
ficiency training 
not  given  in  the 
skill. 

Individual's  skill 
level  is  not  that 
generally  expected 
for  entry-level 
employee . 

Individual's  skill 
level  probably  is 
that  expected  foe 
en try- level  employ- 
ment, but  the  indi- 
vidual probably 
will  need  close  on- 
the-job  supervision 
for  a  while  lonqer  • 

Individual's  skill 
level  is  that 
generally  ex pec  ted 
for  entry-level 
employment. 

Individual 1 s  skill 
level  is  equal  to 

iliac   ui   a  WOlKCl 

with  some  on-the- 
job  experience. 

Tools  and 
equipment 

Careless  with  tools 
and  equipment 

Used  tools  and 
equipment  correctly 
roost  of  the  time. 

Correctly  used 
tools  and  equip- 
ment at  all  times. 

Correctly  used  and 
cared  for  too)b  and 
equipment  at  all  times 

Materials  and 
Parts 

H 

Wasteful  and  care- 
less with  materials 
parts... 

Wasteful  with  ma- 
terials and  parts 
at  times. 

Usually  careful 
with  materials 
and  parts. 

I'onseivt'd  mat eiials 

Anrl    Udi  t  f\    it  1  .ill 

dill!     ^ul  ^  *j     Ci  t     t4  A  J 

times. 

^Method  of  Service 
and  Repair 

« 

Used  own  methods; 
"trial  and  error". 

Made  poor  use  of 
methods  shown. 

Followed  correct 
methods  most  of  the 
t  ime  - 

Used  demonstrated  , 
methods. 

Accuracy  to 
Spec  i  f  icjtion'y 

Failed  to  meet  * 
specifications. 

WOi  K    is   appt  OJvl  — 

mately  correct. 

cations  are  off. 

Meets  all  specif i- 
cat ions. 

Working  time 

Little  or  no  ef- 
rort  made  to  use 
time  wisely 

Time  used  fairly 
well. 

Wasted  small  amount 
of  time. 

Used  time  to  best 
advantage . 

Work  and  Work 
Stat  ion 
Apperance 

U 

Disassembly  and 
assembly  work 
poorly  done;  clean 
up  not  done. 

Not  very  neat  dis- 
assembly and 
assembly. 

A  few  final  touches 
needed  for  proper 
disassembly/ 
assembly. 

Work  and  station 
clean,  neat,  and  pro- 
fessional in  appear- 
ance . 

Fql lowed  Shop 
Manuals  and 
Procedures 

H 

Ignored  procedures 
in  manuals,  etc. 

Some  steps  wrong 
or  omitted. 

A  few  minor  steps 
or  procedures  over- 
looked. 

No  corrections  or 
recommendations  neces- 
sary; accurate  in 
procedures. 

Problem-solving 
Ability 

Solved  no 
problems . 

Solved  only-*  easy 
problems. 

Solved  nearly  all 
problems. 

Solved  all  problems. 

Safety  on  the 
Job' 

M 

Careless  or 
ignores  safety 
procedures  and 
practices. 

Not  consistent  in 
demonstrating 
safety  conscious- 
ness and 
practices. 

Observes  minor 
safety  procedures 
and  practices  most 
of  the  time. 

Demonstrate  safety 
consciousness  and 
practices  all  the 
t  ime . 

*  Inspecting  and 
Diagnosing 

Incorrectly  or 
poorly  inspected 
and  diagnosed  mal- 
functions. 

Successfully  in- 
spected simple 
situations ;  dia- 
gnosed only  easy 
problems. 

Accurate  most  of 
time?  correal y 
diagnosed  most 
problems. 

Correct  and 
accurate  all  ot 
time . 

R/R  Components 
or  Systems 

ERIC  - 

Required  super- 
vision and  help 
in  R/R  of  systems/ 
t  components. 

Needed  some  super- 
vision to  R/R 
components/  systems. 
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R/U  'systems/ 
components  with 
minor  suggestions. 

Able  to  satisfac- 
torily U/R  components 
and  systems  as 
assigned. 

Name 


Year 


Section 


Instructor 


PFOFICIENTY  REPORT 
AUTOMOTIVE  MECHANICS 


UNIT  1.0 


INTRODUCTION  TO  AUTOMOTIVE  MECHANICS 


1.0  B      Demonstrated  an  understanding  and  working 

> knowledge  of  safe  practices  in  the  shop. 
 (  )  written  test     (  )  shop  work 
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T7b  F      Demonstrated  proper  selection,  use,  and 

maintenance  of  various  hand- tools  used  in 
shop.     (  )  wr^ten  test     (  )   shop  work_ 


1.0  F      Demonstrated-  proper  selection,  use,  and 

maintenance  of  various  power  tools  used  in 
the  auto  shop.  (  )  written  test  (  )  shop 
work 


1.0  H      Used  shop  manuals  and  technical  publication 

handbooks,  wiring  diagrams,  diagnosis  manuals, 
Motors,  Chilton  and  Glenn  service  manuals. 
(  )  written  test     (  Kshop  work 


1.0  E      Used  math  skills  for  calculations  involved  in 
automotive  service  work.     (  )  written  test 
(  )  shop  work 


1.0  E      Demonstrated  ability  to  follow  30b  procedures 
and  completed  job  forms  and  records. 
(  )  written  test     (  )  shop  work 


1.0  I 


1.0  E       Identified  ten  different  local  serVice  }obs 
and  the  training  needed. 


ENGINE  SYSTEMS /SERVICE  

Performed  cylinder  leakage  test.. 


Performed  cylinder  compression  test. 


Performed  power  balance  test. 


Performed  valve  cleaning  and  inspection. 


Performed  valve  facing  and  rocker  arm  service. 


Performed  valve  seating  and  assembly 


Performed  valve  guide  wear  checking  methods. 


UNIT  2.Q 


R/R  cylinder  heads 


Adiusted  valves 


Installed  valve  cover  gaskets. 


LUBRICATION  SYSTEMS/SERVICE 


Performed  lubrication  ser j ice  and  minor 
safety  check. 


UNIT  3.0 


UNIT  4.0 


Changed  engine  oil  and/or  filter. 


Lubricated  front    suspension  and  steering 
leakage. 


Adiusted  and  repaired  front  wheel  bearings. 


ENGINE  MAINTENANCE,  REPAIR .  AND  OVERHAUL 


Diagnosed  needed  engine  repairs  using 
vacuum  tests ._ 


Disassembled  and  serviced  maoor  engine 
components.  ,  £ 


R/R  engine  compoaents. 


R/R  engine. 


Diagnosed  engine  component  malfunctions. 
FUEL  SYSTEMS/SERVICE 


Adjusted  carburetor  and  cleaned  externally. 


Cleaned  or  replaced  fuel  filter. 


UNIT  5.0 


Inspected,  serviced,  or  replaced  carburetor 
air  cleaner*  „  ,  


Rebuild  carburetor:  I  venturi 


2  ventori 


4  venturi 


EMISSION  CONTROL  SYSTEMS /SERVICE 


Inspected  exhaust  components. 
R/R  individual  exhaust • components . 


Demonstrated  ability  to  safely  use  torch  for 
heating  and  cutting.  
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Proficiency 
Level  0 
Level  1 

Level  3  ' 
Level  4 
Date 

Complected 

|  instructor's 
1  Initials 

I  Student's 
I  .Initials 

ttmtt   n  ft   a       mnr.TMf:  SYSTEMS /SERVICE                                                        ■  H 

Inspected,  adjusted,  or  replaced  fan  belts. 

Checked  coolant  freezinq  ooint. 

Dressure  tested  coolinq  svstem. 

Replaced  heater  hoses ^ 

Replaced  radiator  hoses. 

Chemically  cleaned  and  flushed  coolinq  system. 

R/R  thermostat.                                                     '      .  _ 

Inspected  water  pumD  for  mechanical  malfunction.' 

R/R  water  oumo. 

DiaQnose  heatinq  system  malfunctions. 

R/-R  water  heater  hoses  •  \ 

R/R       t*^ r  hpflt*pr  corp.  \ 

UNIT  6  0  C       A/C  SERVICE-                                    b  \ 

Pressure  te*t  and  leak  test  AC  system. 

Insoect/r echarqe  A/C  svstem  with  refriqerant. 

Check  A/C  system  for  satisfactory  operation. 

R/R  A/C  components. 

i-mtt  7  n  a       rittppv  SVSTPMS /SERVICE  Hi 

Demonstrated  ability  to  interpret  battery 

r  At*  irirr q  * 

Inspected  and  cleaned  a  battery. 

Tested  a  battery  with  a  hydrometer. 

tested  a  battery  with  a  high  rate, discharge 
tester .  v 

Performed  a  3-minutes,  battery  test. 

Charged  a  batterv* 

Hooked  up  lumper  cables  correctly. 

UNIT  7.0  B       CHARGING  SYSTEMS /SERVICE  HI 

Performed  charging  voltage  output  test  with  a 
voltmeter  and  evaluated  findings. 

Checked  and  adiusted  alternator  drive  belt. 

Performed  charging  system  output  test.  (Used 
sn'oo  job  sheet) 

R/R  alternator— generator . 

R/R  reoulator .  . 

Bench  tested  alternator  and  repaired  as  needed.. 

UNIT  7.0           STARTING  SYSTEMS /SERVICE  .1 

Performed  starter  current  draw  test* 

Per  formed  cranking  voltage  tes  t. 

« 

Performed  voltaqe  droo  test  on  starter  cables. 

Performed  voltage  drop  test  and  continuity  test 
on  rela*ys,  solenoid,  neutral  safety  switch. 

Demonstrated  ability  to  test  armature  and  field 
w indinqs  with  a  growler . 

\ 

R/R  sta  r  ter-.'                                                         ,  ,  „ 

1 

\ 

UNIT  7.0  D       ELECTRICITY  SYSTEMS/ SERVICE  10 

Performed  continuity  test. 

Measured  voltage  drop  across  a  component  or 
connection'. 

I 

Measured  current  flow  in  a  circuit. 

Measured  resistance  of  a  component. 

Tested  a  diode  and  evaluated  finding. 

Soldered  a  splice  and  installed  terminals  and 
connectors. 

Set  up  headlamp  S^Si^nment  equipment  and 
evaluated  readinqs. 

Aliqned  headlamps.     (sinqle  and/or  dual) 

Performed  operational   inspection  of  lighting 

system.                         /  -t— 

R/R  flasher  units. 

 1 

Located  and  repaired  shorts  and  opens  in 
electrical  circuits. 
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1  Student's 
1  initials 

UNIT 

7. 

0"  E 

TfiNTTTON  SYSTEMS/SERVICE 

R/R  spark  pluqs,  clein#  gapr  and  test.  " 

R/R  distributor  points  and  condenser. 

R/R  distributor. 

Removed  and  inspected  distributor  cap,  rotor 
and  cables.  / 

-  Tested  coil  polaritv  and  voltaqe  output. 

Demonstrated  ability  to  trace  a  primary 
circuit. 

Demonstrated  ability  to  trace  a  firing 

order.  =  !  — — 

UNIT 

7. 

0  F 

TUNE  UP  SYSTEMS/SERVICE 

Performed  minor  tune-up  and  adjust  according 
to  manufacture  specifications  using  hand 
held  .test  equipment1:     timing  light; 
harh-rfuell.  vacuum  aauae." 

Performed  steps  of  ma]pr  tune-up  according 
to  manufacturer  specifications  using  an 
engine  analyzer. 

Checked  distributor  functions  with  dis- 
tributor tester   (ODtion) .  A 

Performed  infrared  exhaust  test:  and 
explained,  findincs.  ' 

UNIT 

8 

.0  A 

POWER  TRAIN  SYSrEMS/SERVICE 

ChanaPd. rear  axle  lubricant. 

Inspected  and  repaired  universal  "joint. 

R/R  rear  axle  shaft  and  seal. 

R/R  drive  shaft. 

unit 

a 

.u  -a 

Adiust  a  clutch. 

B/a  <7liihr!h  eomDOnentS. 

UNIT 

8 

.0  c 

TRANSMISSION .  >  AUTOMATIC                           S  t 

Adiust  and  service  automatic  transmission. 

R/R  automatic  transmission  and  components. 

nuprhaii i   automatic  transmission.  / 

IIMTT 

9 

■""ttopc  ANn  WHEELS  SYSTEMS /SERVICE 

Demonstrated  knowledge  of  tire 

nomo-«lafcure.  (test) 

— 1— 

Demonstrated  ability  to  use  tire  changer: 
Manual 

^Demonstrated  ability  to  use  tire  cnanger: 
•  -  -  Au  toma  t  ic 

Performed  tire  balancing:  Bubble 

Performed  tire  balancing:  Spin 

UNIT 

10 

.0 

SUSPENSION  SYSTEMS/SERVICE  * 

9 

391 

Lubricate  suspension  system. 

Performed  pce-alignment  inspection  for     -  ^ 
defective  carts.- 

tlNTT 

li 

BRAKES   SYSTEMS /SERVICE 

Performed  ODerational  brake  inspection. 

r/r  drum  brake  assembly. 

Inspected  and  refinished  brake  drums. 

Repaired  wheel  cylinder. 

Replaced  brake  hoses  $  hydraulic  lj.nes# 
and  fittings. 

R/R  wheel  cylinder. 

R/R  master  cylinder. 

Inspected  and  reDlaced  disc  brake  pads. 

InsDected  and  cefinished  rotor.     (Disc)  f 

Repaired  disc  brake  caliper. 

Demonstrated  correct  procedure  to  bleed 
hydraulic  brakes. 
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UNIT  12.0  Performed  LEVEL  I  service:  Lubrication, 
 tire  repair,  brake  adjustment.   


Performed  LEVEL  II  service:  Minor 
repairs  and  tune-ups,  R/R  minor 
components,  minor  adjustments. • • 
typical  of  apprentice  mechanic 
wi.th  one  year  of  experience. 


Performed  LEVEL  III  Eepairs  such  as  over 
hauled  automotive  systems,  tested  and 
~  diagnosed  system  and  component  mal- 
functions.   R/R:    carburetor,-  trans- 
mission, engine,  electr ical-ignition 
systems,  etc.    Entry  level  mechanic-- 
with  two  years  experience. 


Narriative  of  Exact  Skill  Experiences 
of  this  Student: 


u  en 

0  ^ 

3  <T3 
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u  s 
<0  o 

o  u 


to 
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rJNIT  13.0        Adjusted  diesel  fuel  iniection  system. 


R/R  diesel  fuel  infection  system 
in jectorsr  Filters* 


R/R  and  time  fuel  imection  pump. 


Calibrate  diesel  governor , 


ERJC 
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Student: 


COMPETENCIES:     SUMMARY  CHECKLIST 


UNIT  1.0        .SAFETY ,  WORK  PERFORMANCE  AND  ATTITUDES, 


0 
c 
o 

o 
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<N  T 


<3J 


(M<1)     O  41     5)  (VJJ  Ot 

o  >  *  >  >•>  h 
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1.0V-B    Practiced  shop,  personal ,  and  fire  safety  and 
j           used  power  tools  and  machinery  safety* 

1.0-MD    Demonstrated  desirable  30b  performance  behavior 
such  as  punctual,  dependable,  and  .'ambitious, 
neat,  working  without  supervision,  and 
following  directions* 

1.0-D    Demonstrated  desirable  work' attitudes  including: 

able,  does  share*  of  work,  pride 'in  work, 
controls  anger,  accepts  criticism,  and  works 
reqularly. 

c 

1.0-E    Identified 9  properly  used,  and  cared  for  common 
hand  tools  ana  measuring  devices.* 

1.0-F    Identified  and  properly  used  common  automotive 
shdp  machinery  such  as /lifts,  jacks,  air 
compressors,  grinders r  etc.  - 

1.0-F    Identified  and  properly  used  automotive  fasteners 

1.0-K    Properly  used  automotive/ manufacturer  1 s  manuals, 
flat  rate  manual,  spafeif ications,  and  parts  ' 
catalogs.    Able  tc  use  language  of  auto- 
motive service  business. 

1 

1.0*1    Demonstrated  knowledge  of  purpose,  operation, 
major  parts  and  care  of  major  automotive 
systems  including  cooling,  breaking,  fuel, 
steering,  front  end,  power  train,  trans- 
mission, engine,  electrical,  heater,  and 
air-conditioninq  systems. 

2.  _  J      Chanqed  oil  and  filters. 

2.02      Lubricated~~i/ehicle  and  equipment. 

2.03      Inspected,  serviced,  or  replaced  carburetor 
air  cleaner. 

UNIT  3.0        ENGIME  MAINTENANCE,  REPAIR,  AND  OVERHAUL 

3.01      Diagnosed  engine  condition  using  vacuum  gauge  ' 
and  specifications. 

3.02      Removed  and  replaced  valve  cover  gasket. 

3.03      Replaced  outside  rear-main  seal. 

3.04      Replaced  motor  mounts  according  to  specification* 

3.05      Performed  cylinder  compression  tests  and 
determined  nereded  repairs. 

3.06      Removed  cylinder1  headj_sj    from  enqine. 

3.07      reassembled  cylinder  head. 

3.08      Inspected  valve  spring  retainers  and  locks  for 
etchings,  squareness ,  uniformity,  and  , 
SDecified  compression. 

3.09      Inspected  valve  guides  for  wear,  checked  valve 
guide  to  stem  fit  for  specifications. 

3.10      Inspected  cylinder  head  for  cracks,  gasket 
surface  areas  for  war page,  and  passage 
condition. 

3.11      Reassembled  valve  components  with  head  according 
to  soecif ications . 

3.32      Installed  cylinder  head(s)  on^engme  block  to 
soecif ications . 

3.13      Steam  cleaned  the  engine  surface  of  heavy  de- 
posits of  dirt  and  grease  without  moisture 
damage  to  ignition  oarts  or  charging  system. 

3.14      Visually  checked  exhaust  system  for  holes  ..'de- 
fects, broken  or  missing  components,  and 
rust  outs. 

!  ' 

3.15      Removed  and  installed  new  exnaust,  mamfold, 
and  eliminating  possible  leaks  or  rattles. 

3.16      Test  positive  ccank*:ase  ventilation  system  with 
pressure  tester  according  to  manufacturer's 
sooc i £  ica  t ion  s • 

446' 


479 


*  j 


c 

o 

0 

•U  01 

O 

i 

rr 

XJ 

O  'H 

a 

a> 

3  <tJ 

■»4 

«— 1 

«— i 

«— 1 

<H 

1 

u-t 

0 

0)  cu 

o 

> 

> 

> 

> 

> 

J-»  S 

W  ••■« 

u 

<o  o 

a  a 

3.17      Performed  cylinder  leakage  test  following  raanu- 

farhiror  '  c    nrnroHtirAQ  .    u  i  hh  i  n    +  /«■■    10  DPTCfint 

of  findinqs  of  instructor. 

3.18      Performed  cylinder  power  balance  test  with 

l  luu xrxy ia    •  /       x  u    ycJr^cit  u           in  a  ll  uulul  a 

-    readings . 

">     1  Q         ?van  'no/)    V»  1  tro    fram    ar»r?    hoflfl    nf    OOPrahl  nfl 
J  .  1j        c« a aii) vL. n e u    valve    ULaiii   auu   ucau  ui  u^ciaLiny 

engine  and  identified  malfunctions  with  100 
r  *rcent  accuracy. 

«       J  .  4b U         wXcclil  Ju    cinu    i.llatJtft*  UtrU    triiyiiia    uuiuiywucii  ls  LUh 

proper  condition. 

1    91  -       Dorfr  fniQ^   nnorahi  nnal    inQnorfrinn<s  n f*  pnoinp 

J  #  46  i           ret  LwiilQcU     U^CL  Cl  L  X  UlluX     XII 9  ^CV*               v3    U«a    Cliy  X 1  lc 

lubrication  systems  following  manufacturer's 

7    9 9                                       ronl  ArPri   ramchaf  f    t* o    Qnpci f5 i Cat*  ion <5 

so  the  Camshaft  and  component  parts  worked 
freely,  without  binding  or  leakage. 

"5    9  •>         Ramrttro^               ronl  aroH    inf  alf  o   mani  t*Q 

J  #  4b  J            jAfflUUVcU    ClilU     LC^ICIUCU     XilUdfttf    Waill  JLWiU  uw 

specifications . 

3.24      Ad}usted  exhaust  and  intake  valve  "lash'*  to 
specif ications,  detecting  and  correcting 

ally    VdJL  laLlUlla  . 

3.25      Grind  valve  face  and  stem  using  valve  machine 
in  accordance  with  specifications. 

"\   9fi       Paf ar>a^  t/a.ltr«  Q»A't,<?  neinfl  a  v2ilvp  seat  Grinder  t 

J  i  4<u         tvcidCcU    valve    sea         uaiii*j    ci    vmvez   d  c  a  u   «jhiiucl  f 

maintaining  a  concentricity  of  .002  inch* 

3.27      Knurl  valve  guides  to  a  correct  fit. 

3.28      Removed' and  replaced  oil  pump  following  manu- 

farftir*Ar '  c   nrnrpriilrPQ   vii  t*H   no    IpaIcq  Qr 

X  CI  W  LU1  CL              WfcVrfWCVAUfcM      Tt  X  1.11     Uw     jiCQn  w  X 

malfunctions. 

3.29      Replaced  flywheel  ring  gear  and  flywheel  by 

speci r xca cions  ana  ytoceautea         tiie  Liywucci 
ring  gear  functioned,  without  noise  or 
slippage. 

3.30      Removed  and  replaced  engine  without  incurring  « 
any  damage  to  surrounding  items  and  equip- 
ment and  observing  safety  precautions. 

3.31      Removed  and  replaced  connecting  rods  and  rod 

bearings,  with  no  leaks  in  the  repaired  area, 
will  oil  pressure  and  engine  temperature 
conform  to  specifications. 

'  3.32      Removed  and  replaced  crankshaft  and  bearings 
inspecting  for  proper  fit  with  micrometers 
and  plastiaauge. 

4.01      Removed,  and  replaced  fuel  filter  co 
specifications. 

4.02      Diagnosed  problem  and  serviced  or  repaired 

malfunctioning  carburetor  to  specifications. 

4.03      Ad}usted  carburetor  to  specifications  setting 
idle  +/-  50  RPM  of  specifications. 

4.04      Inspected,  cleaned,  and  adjusted  automatic 
choke  to  manufacturer's  tolerances. 

4.05      Replaced  carburetor  by  manufacturer's  procedures 
setting  idle  speed  +/-  50  RPM  of 
specifications . 

4.06      Removed,  cleaned,  and  installed  fuel  filter  t 
manufacturer's  pr0cedi4.es  with  no  leaks  or 
stopoages  in  fuel  system. 

4.07      Removed,  serviced,  or  replaced  fuel  lines  or 
hoses  on  a  given  vehicle  by  manufacturer's 
procedures  and  to  specifications. 

4.08      Measured  pressure  and  flow  of  fuel  in  fuel  pump 
with  100  percent  accuracy. 

4.09      Removed  and  replaced  fuel  pump  to  specifications 

4.10      Adjusted  fuel  injection  system  by  alectronic 
diagnostic  sguiument. 

4.11      Inspected,  serviced,  or  replaced  fuel  sending 
unit  by  manufacturer's  procedures  with  dash 
indicator  meeting  specifications. 
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4.12      Pemoved  fuel  tank,  cleaned  moisture  and  dirt 

by  manufacturer's  procedures  and  reinstalled 
tank  to  specif ication-s • 

.4.13      Removed  carburetor  bowl  cover,  inspected  for 
dirt  sediment  and  moisture,  and  cleaned 
carburetor  as  necessary  following  manufac- 
turer's procedures. 

4.14      Rebuilt  carburetor  with  finished  unit  operating 
and  adjusted,  to  specifications  with  no  lea!;s* 
Type: 

5.01      Serviced  pyc  System.  Type: 

(  )  PVC                           (  )  Smith  Valve 

(  )  Orifice/metering     (  )  Diaphragra/valve/gulc 

5*02      Inspected  exhaust  system  for  leaks  or  damaqe. 

5.03      Tested  and.  adjusted  idle  solenoid. 

(  )  Check  if  done  as  part  of  carburetor  or 
encrine  tune-up. 

5.04     'Checked  and  serviced  fuel  evaporation  svstera. 

5.05      Serviced,  repaired,  or  replaced  Thermostatic 
Air  Cleaner. 

5.06      Tested  Air  Imection  Reactor  System. 

5.07      Tested  and  serviced  Exhaust  Gas  Recirculation 
Valve  and  component  operation. 

5.08      Inspected  and  serviced  Manifold  Heat  Control 
Valve. 

5.09      Removed  and  replaced  catalytic  converter. 

5.10      Inspected,  removed,  and  replaced  tail  pipe  or 
muffler  * 

A. 01      Checked  and  corrected  coolant  level  to 
specifications. 

A. 02      Inspected*  adjusted,  or  replaced  fan  b.elfcs  to 
specifications* 

A. 03      Checked  and  tested  radiator  cap. 

(  )  Check  if  radiator  Pressure  tester  used. 

A. 04      Tested  cooling  system  thermostat  for  proper 
operation  within  5  degrees  F  of  accuracy. 

A. 05      Pressure  tested  cooling  system. 

A. 06      Inspected  and  replaced  water  hoses  by  manufac- 
turer's procedures. 

A.07      Checked  coolant  freezing  point  with  tester  with- 
in 5  degrees  P  of  a'ccuracy. 

A. 08      Checked  overflow  tank  for  proper  operating  and 
mounting. 

A. 09      Removed  and  replaced  radiator  by  manufacturer's 
procedures  with  no  leaks  in  finished  unit. 

A. 10      Chemically  cleaned  and  flushed  cooling  system 
following:  manufacturer  1 s  procedures. 

A. 11      Using  chemical  tester,  performed  chemical  test 

on  coolant  system  identifying  all  leaks  within 
1/2  hour  by  manufacturer's  Drocedures. 

A. 12      Replaced  water  pump  by  manufacturer's  specifi- 
cations so  unit  functions  without  leaks  or 
s  toppage . 

A. 13      Replaced  variable  speed  fan  by  manufacturer's 
orocedures . 

A. 14      Replaced  core  plug  (freeze, plug)  by  manufacturers 
orocedures. 

A. 15      Solder  minor,  accessable  leaks  in  radiator. 

UNIT     6.03       AUTOMOBILE  HEATER  MAINTENANCE  AND  REPAIR                  ■ »i ■ 

B.01      Perrorraanced  tested  heating  system  to  identify 
malfunctions. 

i 

B.02      Backflushed  heating  system  (core)   by  manufac- 
turer's instructions. 

B.03      Replaced  defroster  hose  by  manufacturer's  pro- 
cedures with  no  leaks  in  completed  job/ 

B.04      Replaced  heater  control  unit  so  unit  operates 
to  specifications. 

B.05      Removed  and  replaced  water  heater  core  to  speci- 
fications with  no  leuks  or  damage  to  heater. 
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UNIT? — STQ^       AUTOMOTIVE  AIR  CONDITIONER  MAINTENANCE  AND 
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ERIC 


C.01      Checked  air  conditioner  for  satisfactory 
operation. 

■ 

C.02      Dischaiqed  AC  System. 

C.03      Replaced  AC  fan  motor  by  manufacturer's  pro- 
cedures so  motor  operates  correctly  at  all 
speeds  with  no  rattles. 

- 

j 

C.04      Replaced  AC  receiver  drier  (dehydrator)  to 
specifications  so  no  air  bubbles  are  in 
viewinq  glass. 

C.05      Replaced  expansion  valve  on  AC  unit  by  manu- 
facturer's procedures  so  unit  functions 
properly  with  no  leaks- 

C.06      Replace  compressor  seals  to  specifications  with 
no  leaks  around  seals* 

C.07      Replaced  condenser  assembly  in  AC  .unit- 

- 

C.08      Replaced  evaporator  control  valve  or  diaphragm 
in  AC  unit  bv  specifications. 

C.09      Replaced  AC  compressor  by  manufacturer's 
procedures. 

C.10A    Installed  manifold  gauge  set  on  AC  unit  and 

compared  pressure  readings  to  manufacturer's 
specifications* 

C.10B    Tested  for  refrigerant  leaks  in  AC  unit  by 
manufacturer's  specifications* 

C.ll      Identified  malfunctions  in  given  AC  unit  with 
iOO  percent  accuracy  within  1  hour. 

C.12      Repaired  AC  unit  electrical  circuit  to 
specifications* 

C.13      Repaired  vacuum  circuits  to  specifications  so 
AC  unit  functions  properly  with  no  leaks. 

C.14      Inspected  and  recharged  AC  system  with 
refrigerant  to  specifications. 

C  15           Evaculated  AC  system  so  no  coolant  remainted. 

1 

UNIT    7.0         ELECTRICAL  SYSTEMS 

7.01      Checked  spark  plugs  and  replaced  them  as  neces- 
sary according  to  manufacturer's 
specifications. 

7.02      Checked  spark  plug  wiring  to  ensure  that  it 
meets  specifications. 

7.03      Cleaned  and  replaced  distributor  cap  towers, 

wiring,  and  other  minor  electrical  units  for 
orooer  functioning  to  specifications. 

7.04      Inspected,  adjusted,  removed,  and  replaced 

alternator  belt  so  belt  is  servicable,  at 
correct  tension,  and  so  alternator  is 
securely  replaced. 

7.05      Checked  battery  voltage,  and  charge.  Battery 
operation  must  be  to  specifications. 

7.06      Checked  operation  of  all  exterior  lights  and 

control  switches  and  determined  if  they  were 
operational  by  specifications  replacing 
bulbs ,  flashers,  and  fuses  as  necessary. 

i 

7.07      Tested  and  replaced  fuses. 

7.08      Replaced  flasher  units. 

7  09      Adjusted  backup  light  switches  to  working  order. 

7.10      Ad3usted  headlights  to  SC  State  requirements 
using  Headliqht  Tester. 

7.11      Set   ignition  timing  with  :n  +/-  1  degree  of 
specifications. 

7 . 12      Replaced  (  )  generator  (  )  alternator  to 

specifications  so  unit  operates  correctly 
without  noise  or  shimming. 

7.13      Replaced  and  tested  starter. 

7.U      Replaced  starter  solenoid. 
~        7.15      Completed  necessary  repairs  on  (  )  alternator 

/  \   rtPnorshnr  so  units  meets  specifications. 

1 
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7.16      Isolate  malfunction  in  cranking  system  and 
estimated  repairs. 

7.17      Replaced  and  adjusted  distributor  to 
specifications. 

7.18.    Identify  defective  electrical  switches  and 
replace  them  as  necessary. 

7.19      Repaired  malfunctioning  windshield  wiper 

mechanisms  and  controls  by  manufacturer's 
procedures. 

7.20      Repaired  or  replaced  fuse  box  assembly. 

7*21      Replaced  chassis  and  underhood  wiring  to 
specifications • 

7.22      Located  malfunction  in  dash  wiring,  tested  and 
repaired  or  replaced  wiring. 

7.23      Analyzed  cause  of  electrical  malfunction  and 

estimated  repair's  with  100  percent  accuracy. 

7.24    '  Replaced  ignition  switch  and  resistor  by 
manufacturer's  manual. 

7.25      Evaluated  (  )  alternator,  (  )  generator,,  and 

(  )  regulator  output  accurately  to  determine 
its  performance. 

7.26      Located  the  problem  m  a  charging  system 
regulator  and  repaired  or  replaced  the 
component (s)  • 

7.27      Analyzed  and  adjusted  engine  performance  using 
Engine  Analy<?er,  to  manufacturer's  • 
specifications • 

7.28      Strobad  distributor  and  modified/corrected* 
advance  curves  (checked  timing  and  dwell 
anqle  and  adjusted  to  specifications) . 

7.29      Visually  insoected  secondary  circuit  lead 
wires,  distributor  cap;  and  rotor,  and 
measured  secondary  wire  resistance. 

**     7.30      Visually  inspected  ignition  switch,  resistor, 
wiring,  and  coil  of  primary  circuit  to 
determine  if  each  unit  was  to  specifi— 
'                cations,  identifying  with  1C0  percent 
accuracy  all  malfunctions. 

7.31      Replaced  coil  of  primary  circuit. 

7.32      Located  and  repaired  a  (  )  short  or 
(  )  open  circuit. 

7.33      Isolated  malfunction  in  transistor  ignition 
system  and  repaired  or  replaced  com- 
ponents as  necessary. 

7.34      Inspected  points  and  condenser  using  ohmeter 
to  check  specifications. 

7.35      Replaced  (  )  points  and  (  )  condenser  ad-. 

justing  degrees  of  .dwell  within  2  degrees 
of  specifications.* 

7.36      Overhauled  distributor  and  calibrated  within 
+/-  2  degrees  of  specifications. 

7.37      Performed  a  complete  engine  11  tune-up"  so 
engine  operated  to  manufacturer's 
specifications . 

8.01      Checked  fluid  levels  in  standard  transmission  t 

8.02      Checked  fluid  levels  in  automatic  transmission 
and  fill  to  proper  level 

8.03      Selected  fluid  for  prooer  apolication  (Lubricate) 

8.04      Inspected  universal  joints  for  wear  or  damaqe 

8.05      Lubricated  U-ioi>rtTS"^ 

8.06      Lubricated  speedometer  cable  drive  gear  and 
housinq 

I 
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8.01      Adjusted  a  clutch 

8.02      Repaired  and  replaced  slip- join tSr  CJ-ioints 

8.03      Repaired,  replaced,  or  adjusted  front  drive 
axle  assemblies 

8.04      Replaced  manual  transmission  rear  seal, 
gasket,  and  bushing  (in  car  repairs) 

8.05      Removed  and  replaced  clutch,  disc  pressure 

plate,  release  (throwout)  -bearings,  pilot 
bearings  (bushing) ,  and  adjusted  external 
shaft  linkage  on  manual  transmission 

•  8.06      Replaced  transmission'  mounts 

3.0-7     .Tested  manual  transmission  operation 

8.08      Replaced- manual  transmission 

8.09      Rebuilt  manual  transmission 

8.10      Replaced  rear  axle  shaft,  bearings,  and  seal 

8.11      Replaced  pinion  seal 

8.12      Diaqnosed  differential,  malfunctions 

8.13      Repaired  or  replaced  differential 

8.01      Performed  operational  tests  on  automatic 
transmission 

8.02     Adjusted  column-type  linkage 

8.03      Adjusted  floor  linkage 

8.04     Adjusted  linkage  from  engina  to < automatic 
transmission 

■    3.05      Cleaned  and  visually  inspected  transmission 

8.06      Dia<Mosed,  replaced,  or  adjusted. modulators 

8.07      Serviced  filter 

.  8.08^     Replaced  cr  adiusted  neutral  safety  switch 

8.. 09      Made  band  adjustments  (internal  and  external) 

8.10      Removed  and  installed  automatic  transmission 

8.11      Replaced  external  seals>  gaskets,  and  lines 
on  automatic  transmission 

ft. 12      Inspected*  removed,  and  replaced  converter 

9. 

01 

Removed  and  replaced  tire,  tube,  and  rim 
assembly 

9. 

02 

Repaired  flat  tire 

9.. 

03 

Recognized  both  causes  and  remedies  of 
abnormal  tire  wear  -  « 

9. 

04 

.Performed  front  wheel  bearinq  services, 
removed,  cleaned,  lubricated,  replaced, 
and  adjusted 

9. 

05 

Speed  balanced  wheels  and  tires 

9. 

06 

Diagnosed  tire  and  wheel  malfunctions 

UNIT  10. 

0 

10. 

01 

Rubricated  front  and  rear  suspension  * 

10. 

02 

Replaced  belts  and  adjusted  tension 

10. 

03 

Checked  and  corrected  power-steering  system 
fluid  level  and  belt  tension 

"  10. 

04 

Inspected  steering  linkage  and  ball-joints 

10. 

05 

Replaced  tie  rod  end  (ball  socket) 

10. 

06 

Replaced  idler  arm 

10. 

07 

Removed  and  replaced  shock  absorbers 

'  10. 

08 

Removed  and  replaced  McPherson  strut 
assembly 

10. 

09 

Performed  visual  inspections  of  suspension 
system 

10. 

10 

Inspected  and  serviced  front  wheel  bearing 
and  grease  seal 

10. 

11 

Inspected  and  diagnose  steering  and  front 
suspension  system  problems 

10. 

12 

Replaced  coil  springs 

10. 

13 

Removed  and  replaced  leaf  springs 

9 
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10    Id        AHt  u  s  t  ed  wo  rm   anH  <;prhn  r    in    chpor  t  no  noar 

in   i  5       Reoaired  or  rpolaepd  mamia]  steecmc 
ffimrnnpn  ts 

10-16       Reolaced  nouec  ^tppr  ma  comnonents 

10-17       Reoaired  tilt  and  tplpscooina  steprina 

J-  KJ  ♦  X  t                4V  w£/vl  1  4»  CU       W  X  X  W     allU      W  w  1  w«3  W  '-'f                   W  WW  W  1  A)1M 

wheel 

10   18       Insopctpd   Front  susoension  svstpni 

10*19     -Rebushed  king  pins 

10.20       Reolaced  ball— ioints 

10-71       Reolaced  front  susoension  control  arms  and 
htishincis 

10  22A    AdiuSfced  torsion  taars 

mLm  W    «  — *  ^fl            **  \mm   1  Km  mm9  Km  W  \m%        Km^m*  mm  mmt  1  V>  A  4       W  Q  1  O 

10-22B     Rpolacpd  torsion  hare 

X  V   •  mmmmO           ftC^iaVCU       W  W  4.  «9                       U  CI  J-  O 

10.23     Balanced  wheels  and  tires 

10.24       Removed  and  reolacsd  stpprina  soindle 

mm  KJ  ♦  — —   B                 4%WUIW  »        V—      Q|4U       4a  w       mm  UwQU       W  WW  W  1  X44M  tr 

f  hall— *i o int  tviae J 

10.25       Insoected  and  alianed  front  end 

10-26      -Inscected  and  serviced  rear  end 

UNIT  11.0          BRAKING  <3Y<3TEM  MAINTENANCE  AND  REPAIR 

] L-01       Identified   fcvoes  and  arades  or  brake  fluid 

X  X  ♦  KJ  X              lUwllWlllw  U      wy  yCd     CU  4  U     >^  4>  C4  VJl  C  -J     W  4.      ULQINC      L  1U  1 U 

11*02     Checked  brake  master  cylinder  fluid  and 
£ill  to  oroDer  level g 

Jw  Am  mmm  mm         WW         IV  4b  W  W  W  b         ^          V  W  mmm  mml 

1  1    0*3        TnQQprtprf    hrake    1  jno^   for   condition  and 

leaks 

11.04       Tnsneetpd  oaf kino  brake  ooerafcion 

mlm  mmm   #   W  ~V                     X4(d^W          W  W  U               Km,  L  fV  11                 V  1  Q  IV  W        W        W  mm  Km\  Km  mm  Wl  4 

11  05       AdTusted  service  brakes    fnon—self  adiustinal 

X  •  KJ  mml              n\^JU<aWwVl      ^  C  4>  V  1  W>  C      UL  QI>Cu       \  **W>4»                             au  JUwblll^  / 

11    06A     AdTtls ted ' hand  brake  linkaae 

X  X  ♦  W  KJ  Cm         nU  J  Uu                  kAuA4U     wLQIVC  XlilOuMC 

11 . 0  6R    Adn  us  ted  esc  ternal  band 

mlm  1    ♦   KJ  KJ  mmf             **  \m»    J  U  «J   W  WU        W  «V  WW       4  4  d  1        WUil  %J 

1  1    07       TnHfipctPd   kf aicp  oedal    heioht   and  oer€orm©d 
r panic ed  ad*iustmen ts 

4>  WmU  14b  WU      uU  J  Uu  W4I1W44  WO 

11*08      Replaced  hand  brake  linkage 

11-09       R 1  ed  hvdratilie  brakes  fmanual. 

x x  ♦  kj  j         uicu    iiyuiauiiw    ULuivca     \uiuiiua4i  i 

11-10       Diaanosed  brake  svstem  nrohli^ms                       *  * 

1  1  «    1  KJ                    ImV  mm  Km\KmJ  4  4  WwWU        Laf  1  QFV  W         mmt  y  B«|  W  Will       W  1  Kmt  kmi  1  V  —  III  W 

11-11       Serviced  brake  warnina  svsteih 

11*11               mmf  Km  4b  V  1      wU      4b#  4b  Q IV  W      TT G4  144  1 4 4 \Q      «9  y  «9  Wwlli 

11*12      Inspected  and  replaced  brake  metering  valve 

11     1  "3        Tn<inprtpd  -  *rpna  i  rpd      or    rpnl  ar*pd    col  f— 

XX*X«V            lilSJ^Cv  WCU  f      LC^dlLCU  f     \J  l      L  C  [JlavCU  OClL 

ad"itistprs 

Cm  \mi  ]U9WC1*3 

11*14      Replaced  brake  hoses  and  lines 

11* ISA    Inspected  and  replaced  brake  pads 
(disc  brakes) 

11.15B    Repaired  disc  brake  calipers 

11. 16      Inspected  and  replaced  brake  shoes 

11*17      Inspected  and  turned  rotor  on  disc  brakes 

11*18      Inspected  and  refinished  brake  drums 

11*19      Radius  grinded  brake  shoes 

11*20      Inspected,  repaired,  or  replaced  wheel 
cylinder 

11.21A    Removed  or  replaced  master  cylinder 

11.21B    Repaired  cylinder 

11*22      Repaired  or  replaced  hydraulic  power 
brake  components 

11*23      Performed  operational  brake  inspection 

12*0       Serviced  or  repaired  automobiles 


13.01      Adjusted  enqine  idle 

13.02      Bled  fuel  system 

13.03     Cleaned  injector 

13.04      Replaced  fuel  injector 

13*05      Installed  and  timed  fuel  infection  pump 
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A,  C.  Charging  Circuits,  Delco-Remy .Div. ,  General  Motors  Corp.,  Anderson, 
IN. 

A,  E.  A.  Alternators,  Technical  Training  Manual,  Automotive  Electrical 
Association,  Detroit,  MI. 

Auto  Troubleshooting  Guide,  Glenn,  Chilton  Books,  Philadelphia,  PA. 

\ 

Automotive  Fuel,  Lubricating,  and  Cooling  Systems,  McGraw-Hill  Book 
Company,  Inc.,  New  York,  NY. 

Automotive  Smog  Control  Manual,  Henry  Regnery  Co.,  Chicago,  IL. 

—  > 

Automotive  Steering  Systems,  Delmar  Publishing  Co.,  Albany,  NY. 

Automotive  Suspensions,  Steering,  Alignment,  and  Brakes,  3rd  Edition, 

Alley,  American  Technical  Society,  Chicago,  IL. 

■f 

Automotive  Transmissions  and  Power  Trains,  McGraw-Hill  Book  Co . ,  Inc . , 
New  York,  NY. 

Automotive  Tune-up  and  Diagnosis,  Wetzel,  Master  Technical  Press,  Milpitas 
CA. 

Battery  Service  Manual,  Battery  Council  International,  Chicago,  IL. 

Cranking  Circuits,  Delco-Remy  Division,  General  Motors  Corp.,  Anderson, 
IN. 

Diesel  Mechanics  Workbook,  Erich  J.  Schultz,  Gregg/McGraw-Hill,  New 
York,  NY. 

Emission  Control  Systems,  Henry  Regnery  Co . ,  Chicago ,  IL. 

How  and  Why  of  Automotive  Lubrication  Service,  Chek-Chart  Corporation, 
Chicago,  IL. 

How  and  Why  of  Automotive  Tune-up  Service,  Chek-Chart,  Chicago,  IL. 
How  and  Why  of  PVC  Service,  Chek-Chart,  Chicago,  IL. 

How  and  Whjr  of  Tire,  Battery,  and  Accessory  Service,  Chek-Chart,  Chicago , 
IL. 

Ignition  Circuits,  Delco-Reay  Div.,  General  Motors  Corporation,  New 
York,  NY. 

Principles  of  Wheel  Alignment,  Bacon,  McGraw-Hill  Book  Company,  Inc.,  New 
York,  NY. 
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Service  Publications  Catalogs: 

Chrysler  Corporation  -  Service  and  Training  Publications  Catalog 
(Chrysler  Corp.,  Training  Materials  Dept.,  26001  Lawrence  Ave., 
Center  Line,  MI,  48015) 

Ford  Motor  Company  -Service  Training  Aids  Catalog  (Ford  Service 
Publications,  P.  0.  Box  07150,  Detroit,  MI,  48207) 

General  Motors  Corporation  -  Aids  to  Educators  (General  Motors 
Corp.,  Film  and  Booklet  Distribution,  3044  W.  Grand  Blvd.,  Detroit, 
MI,  48802) 

Sun  Automotive  Testing  and  Diagnosis,  Sun  Electric  Corporation,  Crystal 
Lake,  IL. 

Wagner  Hydraulic  Brake  Service  Manual,  Parts  and  Accessories  Division, 
Wagner  Electric  Corporation,  St.  Louis,  M0. 
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APPENDIXES 


Appendix  A 
Appendix  B 
Appendix  C 
Appendix  D 

Appendix  E 
Appendix  F 
Appendix  G 
Appendix  H 
Appendix  I 
Appendix  J 


GTC  Articulated  Courses 

Additional  Automotive  Mechanics  Courses 

Joint  Articulation  Agreement 

Instructor's  Signed  Agreement  to 
Articulate 

Philosophy  of  Articulation  Guide  Design 
Purposes  of  Articulation  Guide 
Definitions  of  Terms 
Directions  for  Tests 
Responsibility  Sheet 
Binder  Design 


Appendix  A 


GREENVILLE  TECHNICAL  COLLEGE 
Greenville,  S.C. 

Course  Syllabus 
(Cover  Sheet) 


Course  Number   attt  in- 

Course  Title     Power  Plant  Fundamentals 


Lecture  Hours  Lab  Hours  Quarter  Credit  Hours  5  

Per  Jfesk  4       Per  Week     -3        (Equlv^ent  Semester  Hrurs) 

Prere<?iis1te     None    ■ 

Catalog  Course  Description    Student  learns  automotive  fundamentals. 

 principles  of  engine  operations,  including  HP  calculations . 

efticiancy  combustion  theory,  etc.    Types  of  engines,  cylinders, 
and  valve  arrangements,  lubrications,  fuel  exhaust  systems  and 
cooling  are  also  included.  


C 

General  Course  Go*  s     Student  aeLXl  bp.  able  to  demonstrate  an  understanding 
of  t-hp  nHnMplfl«  nf  4rtf-PTTm1  rnrnbiifltinn  engines  and  the  purpose  and 
fmnrin-n  r»f  i  f«  cygfpma  and  component  parts.    Reading  of  the  text 
^^iiQcfflno  arid  1  ah  Avercis.ea  trill  be  utilized. 


Text(s)     AnfrmviM™*  M^han-fra,    firrmgg   7th  edition 

Rationale  Modem  auto  technicians  must  effectively  trouble  shoot,  service 
and  repair  all  engine  problems  efficiently. 


Prepared  by 

Approved  by 

— . 

Approved  by 


fenuean 


Vice  President  tor  Education 


Date  Smitten 
Oate  Revised 


Course  First  Offered 
Course  Deleted   
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Page  2 


•r 

Tsxt 
Chapter 


9 

10 
11 


12 


13 

C 

15 


Topics/Concepts 


♦1 1  >l 


took  of 

Instruction 


Made  of 
Instruction 


Engine  Fundamentals 
Piston  engine  operation 


Engine  Types 

A.  Cylinder  arrangement 

B.  Valve  system  arrangement 

C.  Types  of  cooling 

D.  Types  of  fuel 

Engine  Construction 

A.  Cylinder  block 

B.  Cylinder  heads 

C.  Crankshaft  and  bearing 

Engine  construction 

A.    Pistons,  rings  and  connecting  rods 

Engine  construction 

A,    Valves  and.  value  trains 

Rotary  engines 
Turbines  and  Wankels 


16  Engine  measurement  and  performance 

17  18  19    Automotive  Engine  fuels 

Automotive  Fuel  Systems 
Automotive  Carburetors 

21  22        Engine  Lubricating  Systems 
Lubricating  System  Service 

23  Engine  Cooling  Systems 

24  Cooling  System  Service 
Engine  Reassembly 


1 
2 
2 


4 

5 

6 

7 
8 

9 

10 
11 


Lecture, 
Films trip 

Lecture, 
Demonstration 

Films trips , 
Engine^ Dis- 
assembly 


it  it 


II  H 


II  " 


It  II 


II  II 


Lecture , Shop 
Demonstration 


it  it 


Shop  exercise 
Final  exam 


Exams  -  Mid  Term/Final 


KK  closely  followed.    Some  deviation  may  occur  due 


erJc 


GREEKVILIE  TECHNICAL  COLLEGE 
Greenvtlle.  South  Carolina 


'A  !fi' Mi-  1  :. 


(How  can  1t  be  taught- 
lectors,  text,  slides,  etc7) 

INSTRUCTIONAL  MODES  


(What  specific  tett(s),  sUdes. 
lecture(s),  etc.  will  you  use?) 

INSTRUCTIONAL  RESOURCES 


Textbook 

Reading  Assignment 
Shop  Demonstration 
Films  trip  Study 
Shop  Exercise 


-nryrTMC  AND  EVALUATION: 


[Automotive  Mechanics, 
Crouse  7th  Edition 

|  Films  trip  -  Internal  Comb. 

Eng.  operation 
[combustion  Today's  Engine 


(Can  ysu  qlve  a  test 
1tcsi  example? ) 
SflHPLE  ASSESSMENT  ITS* 
(OPTIONAL) 

Quiz 

Final  Exam 


1E.MJ.WJ   tWV    uv*vnw*»-   .  ...  /ATI 

r.  Chapter  and  quiz  -  ail  multiple  choice  (5) ,  (All 
for  one  (1)  score) '  I 


scores  are  averaged 


2     A -final  exam  will  cof  er  all  material  studied 
C  3*.    Projects  will  be  evaluated  on  performance  and 


PERCENTAGE  OF  FINAL  ,GKADT_.  , 
,  ,kc.kn  lAbii.  "Tge  d  f0r  -  257.  of  final  grade 

•1  All  ouxz  scores  averages  . 
^  q  ^^"H  -  25%  of  final  grade 

2.    Final  exam  score  ,  •  *  J 

3     Shop  projects  -  perflrmance/participatxon  50% 

NOTE,    Chapter  or  sectiof  quiz  may  be  made  up  during 

convenience.  .  .  j 

Final  e*a»  -  nc  make  up     exception:    special  circua. 


participation. 


final  grade 

quarter  at  instructor's 
tance) 
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Distribution  Date 


GREENVILLE  TECHNICAL  COLLEGE 
Greenville/ SC  " 

Course  Syllabus  Cover- Sheet 


Course  Number       AUT  112 


Course  Title        Fundamentals  of  Automotive  -Electricity, 


Lecture  hours 
per  week.   3_ 


Lab/Sho?/Clinic 
hours  per  week  _3_ 


*  Quarter  credit  hours   4 


(Equivalent  semester  hours 


Prerequisite         None    ___  —  

catalog  course  description  Big  gtady.  °*  the..jfnnrtaTiii»Titalff  of  slsglaisifcg  and 
magnetism.  This  course  familiarizes  the  student  with  basic  circuits,, 
batteries,  cranking  motors  and  ignition  systems.  


c 


Purpose  of  the  course     »n  nrovide  the  student  with  *  working  knowledge  of 

basis,  autoro^™  electric^  theory.    To  demonstrate  fundamental  

«~r*±a*  procedures,            shooting .  and  the  operation  of  relevant 
test  equipment^  ,   m  ■  —  ,  ■ 


Required  text(s)  or  ocher  trials    motive  Mechanics,  William  H.  Crouse 


Developed  by  D-L.  Watson 
Aj>p  roved  by 


Academic  Dean 


ERIC 


Date     May  25,  1981 


Data 
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GREENVILLE  TECHNICAL  COLLEGE 
PLAN  OF  INSTRUCTION 
COURSE  NUMBER:    AUT  112 
COURSE  TITLE:'    FUNDAMENTALS  OF  AUTO  ELECTRICITY 


\ 


REFERENCES 

TEXT  CHAPTER    MAJOR  TOPICS 

Automotive 
Mechanics 


WEEK  OF 


MODE  OF 


INSTRUCTION  INSTRUCTION 


c 


25 

Atomic  Structure  and  Electron  Theory 

1 

25 

-Ohm's  Law  and  Series  Circuits 

2 

25 

Voltage  Drop  and  Parallel  Circuits 

3 

26  & 

27 

Lead-Acid  Storage  Batteries 

4 

25 

Electro-Magnetism  . 

5 

30  & 

31 

D.C.  Generators  and  Regulators 

6 

30  & 

31 

Alternators  and  Alternator  Regulators 

7  &  8 

28  & 

29 

Starting  Motors 

  9 

32 

Standard  Ignition  Systems 

10  &  11 

Lecture 

Lecture 

Lecture 

Lecture/ 
Field  Trip/ 
Lab 

Lecture 
Lecture/Lab 
Lectufce/Lab 
Lecture /Lab 
Lecture/Lab 


**Sequence  of  topics  is  subject  to  change  due  to  availability  of  lab  projects. 


r 
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GREENVILLE  TECHNICAL  COLLEGE 

COURSE  TITLE;    AUT  112^     Fundamentals  of  Auto  Electricity 
CREDIT  HOURS:  Pour 

TERMINAL  OBJECTIVES 

Students  who  successfully  complete  the  above  course  will  have  demonstrated 
the  skills  required  to  accomplish  the  following  objectives: 

1.    After  study  of  the  appropriate,  text  chapter  and  completion  of  class- 
room assignments,  the  student  will  describe  the  construction  of  the  ■ 
atom  and  define  electricity  per  the  Electron  Theory. 

2  After  study  of  the  appropriate  text  chapter  and  classroom  exercises, 
the  student  will  calculate  the  resistance,  amps  or  volts  of  a  simple 
series  circuit  when  given  two  known  values. 

3.    After  study  of  the  appropriate  text  chapter  and  completion  of  class- 
room exercises,  the  student  will  be  able  to  recognize  a- parallel 
circuit  and  calculate  the  voltage  drops,  amps  and  total  resistance 
or  voltage  impressed  when  given  the  appropriate  known  values.  ... 

4  Upon  completion  of  reading  assignments,  lectures  and  demonstrations,  th 
student  will  define  the  three  primary  functions  of  an  automotive  batter 
Also,,  the  student  will  name  the  active  materials  contained  .in  and  descn 
the  construction  of  a  single  lead  acid  cell. 

5  After  study  of  the  appropriate  text  chapter  and  lectures,  the  student 
will  describe  the  construction  of  an  electro-magnet  and  name  the  three 
things  that  can  be  done  to  change  its  strength. 

6  After  study  of  the  appropriate  text  chapter  and  completion  of  classroom 
anHab  assignments ,  the  student  wi'll  list  and  define  the  major  parts 
of  and  describe  how  current  flow  is  induced  in  a  D.C.  generator.  Also, 

^     the  student  will  identify  and  explain  the  function  of  each  of  the  three 
elements  of  a  D.C.  generator  regulator. 

7  Uoon  completion  of  appropriate  reading  assignments,  demonstrations  and 
lab  oroiects ,  the  student  will  name  and  define  the  ma: or  components  of 

V     ^  alitor  charging  system.    Furthermore,  the  student  will  describe 
•     the  function  of  a  double-contact  regulator  including  its  three  modes  of 
operation. 

*«4.«~  ~«mrO  «+-inrr  readina  assignments  and  classroom  lecture,  the  student 
^firdeSlLropSaWonS0ra  typical,  late  model  starter -motor 
including  the  function  of  the  solenoid. 

a4.,^pnt    after  reading  the  text  chapter  and  completing  classroom.  • 
projlctsrwlll  dtscribt  L  detail,  the  sequence  of  events  that  occur 
in  one  complete  ignition  cycle. 


8. 


9. 


QREENVIUE  TECHNICAL  COLtEGE 
•  Greenville*  S.C. 

Course  Syllabus 
(Cover  Sheet) 


.  Course  Number   

Course  Title  t  Wiwt,>r   Saia  ft  "»""!«^ 


Lecture  Hours 
Per  Week   Z 


i»k  H«if<  Quarter  Credit  Hours  3 

plr  55  (Equivalent  Semester  feT 


Se„eral  Course  Goals.  _^n^Ul^^ 


V  * 

1  ERIC 


Prepared  by 
Approved  by 


 "Division  Dean 

*Wme?  b*  -iTIce  Pres13erit  for  kducatloiT 


Date  Written 
Oate  Revised 


Course  First  Offered 
Course  Deleted  


500 


Course  Syllabus 
Page  2 


6 


8 

C 


Topics/Concepts 


.Automotive  Fasteners 


Hand  Tools 


Cutting  Tools 

A.  Drilling-  • 

B.  Tapping  (thread  cutting) 

C.  Hand  files  cf*  hack  saws 

D.  ChiselS/ 

E.  Tool  and  drill  grinding  and  repair- 

•'  Repair  Procedure  -  Special  Tools 

A.  Removal  of  broken  studs 

B.  Installation  of  Helicoils 

C.  Valve  guide,  knurling 

D.  Valve  and  seat,  grinding 

Measuring  Tool's 

Service  Procedures-Power  Equipment 

A.  Brake  drum  and  disc  turning 

B.  Hydraulic  press  operation 
(Bearing  removal  -  replacement) 

C    Engine  cylinder  boring 


GREEJNtLLE  TECmiCM.  COLLEGE 
IStlle.  South  Carolina 


 "  I  (Wat  specific  te*t(s).  s'1de't. 

(„o.  e».  «  be  tjygt-      ,  jgSrSf).  etc.  will  •*»> 

lecture,  text,  snaes,  ercw  i 

er  THcnmrriONAL  RESOURCES 


I 


(Can  you  qlve  *  test 
Item  example?) 
SAMPLE  ASSESSMENT  IT* 
(OPTIONAL) 


lass  Lecture  and  demonstr* 
lion,  Film  strips 


Text  Reading  assign. 
Chapters: 

iirei'safety  (snap-on} 
"temova?  of  broken    studs j 

"Valve  Guide  knurling" 
(United  tool  Process) 
"Valve  servicing"  and  ass 

•SS-501  Hand  Tool  Safety  -  Snap-j 
on 

Berg»all  Series:    Shop  Safety  t] 

^aiSetlaals  -  MiUineters  « 
Conversion 
2.1C  Measurement 
1.3*.  Tool  Ma«lfication  S  ^ 
2.»  Fasteners 

2.4A.  Procedure  uo  DrX-LJ.  a  r 


TESTING  AND  EVAWATIOS  TOR  W 

.411  he  aveJaged  for  (1)  store 

sh0p  perforate:  J^^K'STS 

nnal  i-  ~  I  ■  aC  ln3truct0I 

j  _  naoer  may  be  nu  ae 
Written  quiz  paper  w»j 


Student  shop  exercise 
Remove  broken  studs 


Drill  &  Top  Hole 

Drill-bit  Grinding  Proce- 
dure 

* 

Correct  Procedure: 
Hack-Sawing 


5) 


No  make-up  on  Final  Exam. 
Shop  project  performance 


ERIC 


he  repeated  for  improved  grade. 
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Instructor  , 
Distribution  Date 


Course  Number 
Course  Title 


Lecture  hours 
per  week  3_ 


Prerequisite 


GREENVILLE  TECHNICAL  COLLEGE 
Greenville,  SC     ^  j 

'  Course  Syllabus  Cover* Sheet 


:         AUT  123    

  ,   • 

Fuel  Systems  and  Carburetion  < 

Lab/Shop/Clinic 
hours  per  week. 


*  Quarter  credit  hours  _5 


l^UW-b   "  —  i  — 

(Equivalent  semester  hours 


Cacaiog  course  description    jj  basic  course  of  gasjljas  enoxne  fuel  *V>™ 

JL.    This  in—  BT1BSMS5  Si  °*rburetion  and  components  of  the, 
■      :l?sv3tem  such  »*  fuel  pumps ,  syste^lSInq  ■  ..anifoiain^fuel 
injecting   .  s — !  .  • 


*  u  To  instruct  the  student  in  automotive  fuel  system 

T  "  ^«  troubleshooting  «*  uuXt_ 


repair. 


Required  texe(s)  or  other  materials  Jutm&kUL JSachanics,  William  H.  Crouse 


Developed  by      n^L.  Watson 


Date      May  26 ,  1981 


Approved  by 


Date 


b 


Academic  Dean 
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GREENVILLE  TECHNICAL  COLLEGE 
PLAN  OP  INSTRUCTION 
COURSE  NUMBER?     AUT  123 


COURSE  TITLE:     FUEL  SYSTEMS  AND  CARBURETION 


REFERENCES 

TEXT  CHAPTER    MAJOR  TOPICS 

Automotive  „ 
Mechanics 


WEEK  OF 


MODE  OF 


INSTRUCTION  INSTRUCTION 


17 
17 

18 

18 

18 
18 
19 

20 

18 
20 


Properties  of  Gasoline  and  Octane  Ratings  1 
Preignition  vs.  Detonation   >\  2. 


Parpose  of  the  Fuel  System  and' 
Related  Components  \ 

Mechanical  and  Electric  Fuel  Pumps 
Theory  and  Diagnosis 


Causes  and  Prevention  of  Vapor  Loc 

Air  Cleaners  and  Manifold  Systems 

Carburetor  Fundamentals  and  Air  Fuel\ 
Ratio  Requirements 

Automotive  Carhuretors  Diagnosis  aid 
Overhaul 

Fuel  Injection  and  Turbo-charging 
Automotive  Fuel  System  Troubleshooting 


3 

4 

5 
6 
7 

8  &  9 
10 

11  - 


Lecture 

Lecture/ 
Demonstration 

Lecture/Lab 


Lecture/Lab 

Lecture/Lab 
Lecture/Lab 
Lecture 

Lab 

Lecture/Lab 
Lab 


**Sequence  of  topics  is  subject  to  change  due  to  availability  of  lab  projects. 
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"GREENVILLE  TECHNICAL  COLLEGE 


COURSE  TITLE :    AUT  123      Fuel  Systems  and  Carburetion 

CREDIT  HOURS:     Five  ,  

TERMINAL  OBJECTIVES 

Students  who  successfully  complete  the  above  course  will  have  demonstrated 
the  skills  required  to  accomplish  the  following  objectives: 

1.  Upon  completion  of  classroom  and  reading  assignments,  the  student  wili 
compare  and  contrast  the  volatility  blend  of  winter  and  summer  grades 
of  gasoline* 

2.  The  student  will,  after  reading  assigned  chapters  and  completing  class- 
room exercises,  define  detonation  and  preignition,  listing  three  causes 
for  ea.ch  condition* 

3.  After  appropr iate , textbook  study  and  instructor  demonstration,  the"  ": 
student  will  name  and  define  all  of  the  components  of  a  standard 
automotive  fuel  system.        *  • 

4.  Upon  completion  of  laboratory  and.reading' assignments,  the  student 
will  demonstrate  the  proper  test  procedure  for  diagnosis  of  ?-i  auto- 
motive fuel  pump,  using  the  necessary  test  equipment ; 

5.  After  appropriate  lectures  and  demonstrations,  the  student  .will  define 
vapor  lock,  list  the  causes  of  and  identify  the  components  involved  in 
a  vapor  lock  control  system.  "*  ♦ 

6.  After  instructor  demonstration  .ind  lecture,  the  student  will  list  the 
three  purposes  of  an  automotive  air  cleaner  and  draw  a  typical  dual 
plane  intake  manifold  for  a  two  barrel  carburetor,  showing  all  distri- 
bution passages.  .  ' 

7.  Upon  completion  of  reading  assignments  and  classroom  exercises,  the 
student  will  describe  a  simple  carburetor  and  explain  venture  action. 

8.  Given  a  late  model  automotive  carburetor  and  the  necessary  specifi- 
cations,  the  student  will  identify  the  six  fuel  flow  circuits  used  and 
overhaul  the  unit  completely,  making  all  necessary  repairs  and  adjust- 
ments to  manufacturer's  specifications.  , 

9      After  completion  of .reading  assignments  and  lectures,  the  student  will  « 
describe  a  simple  turbo-charging  system  including  all  basic  components. 
The  student  will  also  compare  and  contrast  a  carburetor  system  with  f;uel 
injection. 

10      Given  the  proper  test  equipment* and  a  malfunctioning  fuel  system  on,  a 
"'  '     late  model  vehicle,  the  student  will  diagnose  the  problem  and  make 

necessary  repairs  and  adjustments  needed  to  return  the  vehicle  to  per- 
formance specifications,. 
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AUTfr  Bt^  REPAIR 

field  of  auto  body  repair  and  painting  re- 
quires a  large  number  of  welt-trained  people  to 
meet  the  growing  demand  for  many  skills  needed 
in  this  area  of  employment.  People  with  a 
background  of  knowledge  and  skills  in  this  field 
have  excellent  opportunities  for  jobs  with  good 
salaries.  Many  of  these  craftsmen,  after  gaining 
additional  experience,  go  on  to  open  their  own 
businesses  or  become  body  shop  foremen,  super- 
visors or  managers. 

The  Auto  Body  Repair  ProgrhM  is  a  four 
quarter  diploma  program  offering  tvaining  in  the 
technical  and  manual  skills  involved  in  the  re- 
alignment, repair,  and  refinishing  of  motor 
vehicles. 

First  Quarter 

MAT  167  Applied  Math  -  Automotive 
ABR  101  Tools  and  Equipment 
A6R  111  Structural  Repair  1 
ABR  141  Auto  Sheetmetal  &  Frame,  Gas 
Welding 

Second  Quarter 

AbR  1  (2  Auto  Sheet  Metal  Repair  1 
ABR  121  Structural  Repair  11 
ABR  146  Shop  Management 
ECO  100  Consumer  Economics 

Third  Quarter 

ABR  116  Refinishing  1 

ABR  122  Auto  Sheet  Metal  Repair  11 

ABR  134  Trim  and  Olass 

PSY  1!2  Industrial  Human  Relations 

Fourth  Quarter  ' 

ABR  123  ^Estimating  Repairs 

ABR  132  Auto.  Sheet  Metal  Repair  111 

ABR  126  Refinishing  If 

ABR.  118  Processes  and  Products 

ENG  151  Language  Applications 
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Automotive  Technology  is  becoming  increas- 
ingly complex.  Emission  controls  and  safety 
systems,  air  conditioning  systems,  and  complex 
electrical,  vacuum  and  hydraulic  accessories  are  ' 
just  some  of  the  many  changes  tomorrow's  technic 
cian  must  cope  with.  The  only  way  to  accomplish 
this  is  to  be  thoroughly  trained  in  theoty,  in 
diagnostic  techniques,  and  in  a  wide  variety  of 
automotive  servicing  skills. 

The  Automotive  Mechanic  Program  is  a  foitr 
quarter  diploma  program  offering  training  iti  iht  " 
technical  and  manual  skills  involved  in  the  testiftg, 
diagnosis,  and  servicing  of  motor  vehicles. 

First  Quarter 

MAT  167  Applied  Math  -  Automotive 
AUT  1 1 1  Power  Plant  Fundamentals 
.AUT  i  12  Fundamentals  of  Automotive 
Electricity 

AUT  128  Tools  &  Equipment,  <M  Cdte  ahd 

Maintenance 
WLD  t25  Automotive  Welding 

Second  Quarter  i 

ENG  151  Language  Applkatiohs 

PHY  111  Applied  Physics  ' 

AUT  133  Fuel  Sys^eitls  and  CarbUretldri  * 

AUT  124  Electrical  Systems  1  >  > 

Third  Quarter  <  v  ■ 

PSY  Ii2  Industrial  Human  kelatiohS 

AUT  121  Internal  Combustion  ahd  fcttginfc  ,  t 

Reconditioning 
AUT  133  Power  trdiill 
AUT  109  Automatic  Transmissioh  Systems  ; 

Fourth  Quarter 
AUT  132  Brakes! 

AUT  142  Steering  &  Suspension  Systems  t 
AUT  143  Automotive  Accessories 
AUT  131  Automotive  Diagnosis  &  kfcpdlr  i 
ECO  lDO  Cohsumei"  feconomics 


this  course  is  designed  to  prepare  the  -student 
for  employment  as  a  heavy  equipment  mechanic. 
Many  job  opportunities  will  be  available  because 
of  the  expanding  use  of  heavy  equipment  in  the 
national  road  building  program  and  other  types  of 
construction*  As  more  and  more  heavy  equipment 
(such  as  tractor-trailer  trucks,  cranes,  earth 
movers,  tractors,  etc.)  is  brought  into  use,  more 
and  tnore  mechanics  will  be  needed  to  maintain  it. 

The. student  wjli  receive  instruction  and  practice 
in  all  phases  of  work'  expected  of  a  heavy  equip-* 
tneftt  mechanic  arid  the  proper  use 'of  all  tools  in- 
volved. A  diploma  will  be  awarded  Upon  the  com- 
*.  eiiul  of  the  curriculum. 
frirst  Quarter 

Wtb  12^  Automotive  Welding 
MAT  167  Applied  Math 
DHM  111  Internal  Combustion  Ehgines  I 
AUt  112  Fundamentals  of  Automotive 
Electricity 

AUT  128  tools  and  feqUipnteht,  Use,  Care  and 
Maintenance 


Secorid  Quarter 


L 


bHM  )24  Electrical  Systems  fof>  Heavy 

Equipment  \ 
ENO  15  i  Language  Applications 
bHM  121  Internal  CombUs'tloh  Engines  It 
bHM  \li  Fuel  Injection  System 

third  Quarter 

PSY  112  Industrial  Human  Relations 
bHM  122  Hydraulic  Systems  •£ 
bHM  131  Power  trains  § 
bHM  141  Power  Shift  transmission  and  torqUe£*. 
Converters  x 

fourth  Quarter  W 

PHY  111  Applied  Physics 

bHM  542  Steering,  Clutches,  Brake  System  and 

track  System 
bHM  125  Accessories 

bHM  144  truck  Servicing  and  troubleshooting 
ECO  100  Consumer  Economies''  -  n  ^ 
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Greenville,  SC 
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Course  Syllabus  Cover » Sheet  - 


Course  Number        AUT  124  

Course  Title         Electrical  Systems  I 


Lecture  hours 
per  week  4 


Lab/Shop/Clinic. 

hours  per  week  1_ 


Quarter  credit  hours 


(Equivalent  semester  hour's 


Prerequisite        AUT  112    Fundamentals  of  Automotive  Electricity 

Catalog  course  description  Ah  advanced  study  is  made  of  electrical  systems, 
x  components,  and  operation.     Tnrnnrigri  in  fHg  g+-nriy  aro  printed  circuits. 


alternators  and  generators ,  various  types  of  wiring  including  those  used 
on  commercial  vehicles .    All  components  are  checked  with  modern  testing 


and  diagnostic  equipment.    The  student  will  demonstrate  his  mastery  of 
the  subject  by  troubleshooting  electrical  systems  and  repairing  based  on. 
his  findings. 

Purpose  of  the  course    To  provide  the  student  with  the  knowledge  necessary 
to  diagnose  and  repair  any  type  of  vehicle  electrical  system  malfunction, 


Required  text(s)  or  other  materials    Automotive  Mechanics f  William  H»  Crouse 


Developed  by      D#L.  Watson 


Date     '    May  25,  1981 


Approved  by 


Date 


Academic  Dean 
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.     GREENVILLE  TECHNICAL  COLLEGE 
PLAN  OP  INSTRUCTION 
COURSE  NUMBER:    AUT  124 
COURSE  TITLE:    ELECTRICAL  SYSTEMS  I 


REFERENCES 

TEXT  CHAPTER  .  MAJOR  TOPICS 

Automotive 
Mechanics  ■ 

32-  33 

33-  42 

44 

29 

27 
31 
31 
31 

„3-4_.. 


34 


Electronic  Ignition  Systems 
Theory  and  Diagnosis 

Ignition  Oscilloscope  Testing 

Ignitiors  System  Tune-Up 

Starting  System 
Diagnosis  and  Repair 

Lead- Acid  Batteries 
Diagnosis  and  Servicing 

Charging  Systems 
Diagnosis  and  Repair 

Interpretation  of  Alternator 
Oscilloscope  Waveforms 

Charging  System  Regulators 
Diagnosis  and  Adjustment 

Interpretation  of  Wiring  Schematics 

Electrical  Accessories  and  Wiring 
Diagnosis  and  Repair 


WEEK  OP 


MODE  OP 


INSTRUCTION  INSTRUCTION 


1  Lecture/Lab 


2  Demonstrate© 
Lab 

3  Lecture/Lab 


4  •  Lecture/Lab 

5  Lab  : 

6  Lecture/Lab 

7  Lab 

8  "  Lecture/Lab 


9  Lecture/ 

Demonstratic 

10-11  Lecture/Lab 


-sequence  of  topics  is  subject  to  change  according  to  class  progress  and 
availability  of  lab  projects. 
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GREENVILLE  TECHNICAL  COLLEGE 

COURSE  TITLE:    AUT  124     Electrical  Systems  I 
CREDIT  HOURS:  Pour- 

TERMINAL  OBJECTIVES 

Students  who  successfully  complete  the  above  course  will  have  demonstrated 
the  skills  required  to  accomplish  the  following  objectives: 

1.  Upon  completion  of  reading  assignments  and  lab  projects,  the  student 
will,  using  appropriate  test  equipment,  troubleshoot ,  repair,  anc  i 
make  all  necessary  adjustments  to  a  malfunctioning  electronic  igni- 
tion  system  on  a  late  model  vehicle.  t 

2.  After  careful  study  of  appropriate  reading  assignments  and  instructor 
demonstrations,  the  student  will  correctly  connect  an  oscilloscope  to  . 
a  vehicle,  perform  the  required  test  sequence,  evaluate  test  results,  : 
and  make  necessary  repair  recommendations. 

3.  Given  appropriate  test  equipment  and  a  late  model  vehicle,  the  student 
will  perform  a  complete  engine  tune-up,  making  all  necessary  repairs 
and  adjustments  to  the  manufacturer's  specifications. 

4.  Given  a  malfunctioning  automotive  starter  and  the  proper  test  equip- 
ment,  the  student  will  diagnose  and  repair  the  defective  unit  according, 
to  manufacturer's  specifications. 

5.  Using  the  required  test  equipment  on  a  discharged  automotive  battery, 
the  student  will  determine  if  the  battery  is  good,  chargeable,  or 
defective  in  ten  minutes  time. 

6.  On  a  late  model  vehicle,  the  student  will  ?°™JK*  &J!E£a*** 
test  equipment,  test  the  charging  system  and  make  all  repairs  needed 
to  return  the  system  to  performance  specifications.  , 

7. 


8. 


10. 


The  student  will  correctly  connect  an  oscilloscope  to_an  «j*«gj*ggL__ 
cnlrging^ystem,  interpret  the  waveform  and  list  the  problems  indi- 
cated, after  instructor  demonstrations. 

upon  completion  of  required  reading  assignments  and  lab  P^jects,  the 
student  will  correctly  diagnose  and  repair  or  adjust  as  needed^ a 
t   ^__.u  i4.am  r0miiAtor  to  manufacturer's  specifications. 


Student  Will  COrrecUXy  aiayuwac  cu*w*  -~r— — -  m-*MAmm*.*anu 

double-contact  voltage  regulator  to  manufacturer's  specifications. 
9.    Given  a  late  model  automotive  wiring  schematic,  _^tudent  jill 


and  necessary  test  equipment. 
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Instructor 


Distribution  Date 


GREENVILLE  TECHNICAL  COLLEGE 
Greenville,  SC    (  . 

Course  Syllabus  Cover. Sheet 


Course  Number       AflT  121  . — -  . — - 

Course  Title       Internal  Combustion  Engine  Reconditioning 


Lecture  hours 
per  week  (  4_ 


Lab/Shop/Clinic 
hours  per  week 


12 


%  Quarter  credit  hours  8 


(Equivalent  semester  hours 


Prerequisite  None 


Catalog  course  description  The  step  process  of  engine  overhaul  is  accomplished 
through*  class  discussion  and  shop  demonstrations  with  student  participa- 
tion-   Students  are  required  to  perform  in  all  phases-  of  "rebuild";  

cleaning  specifications,  pertinent  measurement,  assembly,  and  wrunw  of 
unit.   .  ."Live"  engines  are  utilized  and  made  operational.   


Purpose  of  the  course    goj;  t&A  sjaidffl&  £0  CQESfiCfcly  flwitQnBtrnt.fi  thfcjhimy  to 
rf^rmitifcion  an  in^mai                 engine,  nlptaniim,  inrnfmrlng.  mannining 
of  all  components,  adjusting  al]  specifications  and  completing  assembly, 
Engine  will  "run"  satisfactorily.    Cj^gsroom  flikotissions  and  lab  instruc- 
tion will  be  utilized.  '   — —  


Required  text(s)  or  other  materials    fttttoinotive  Mechanics,  Cronge      7th  Edition 


Devp*  iped  by        Lyle  Stelter 


Date      June  2,  1981 


Approved  by  

r  Academic  Dean 


Date 
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GEEENVILLE  TECHNICAL  COLLEGE^ 

COURSE  TITLE:    ADT  121      Internal  Combustion  Engine  Recondition 
CREDIT  HOURS:     Eight  , 

•     TERMINAL  OBJECTIVES 

Students  who  successfully  complete  the  above  course  will  have  demon- 
strated the  skills  required  to  accomplish  the  following  objectives : 

1.  Given  appropriate  engine  components  and  following  lab  demonstrations , 
student  will  disassemble  valve- train  systems*  and  properly  clean  to 
instructor's  satisfaction. 

2.  Using  components  as  assigned  and  afte^  lab  demonstrations ,  student 
will  be  able  to  recondition  cylinder  head  valve  guides*  to  factory 
specifications,  "  * 

3.  Using  engine  cylinder  heads  and  appropriate  grinding  equipment, 
student  will  recondition  valve  faces  and  seats  to  factory  specifi- 
cations. 

4.  With  appropriate  manuals  of  specification  and  following  instructor 
demonstrations ,  student  shall  measure,  adjust  to  specification  and 
assemble  cylinder  head  valve  systems. 

5.  After  specific  instruction  and  lab  demonstrations,  student  shall 
disassemble  rod  and  piston  unit  and  inspect  for  serviceability. 

6.  After  lab  demonstrations,  using  factory  specifications,  student 
will  be  able  to  refit  piston  pins  and  specify  piston  re-sizing  for 
a  given  engine. 

7.  After  instructor's  .lab  demonstrations,  student  shall  fit,  adjust, 
and  measure  gaps  on  piston  rings  and  install  according  to  manufactur- 
er^ specifications. 

8.  After  specific  equipment  demonstration  and  lab  instruction,  using 
factory" manuals,  student  will  be  able  to  recondition  engine  connecting 
rods  to  factory  specifications. 

9.  Upon  completion  of  textbook  assignments,  instructor  lecture,  and 
lab  presentations,  student  will  be  able  to  determine  serviceability 
of  connecting  rod  bearings  and  replace  as  necessary. 

10.    Upon  completion  of  study  assignments,  instructor  lectures,  and  lab 
exercises,  student  shall  determine  serviceability  of  crankshaft 
main  bearings  and  replace  as  hecessary. 
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GREENVILLE  TECHNICAL  COLLEGE 
Greenville,  S.C. 

Course  Syllabus 
(Cover  Sheet) 


Course  Number     AUT  133 


Course  Title 

Lecture  Hours 
Per  Week 


Power  Train  I 


Lab  Hours 
Per  Meek 


Quarter  Credit  Hours  4 
(Egilvalent  Semester  Hours) 


Prerequisite  None 


Catalog  Course  Description  A  study  of  cluiches,  conventional  automotive 
transmissions  and  overdrives,    included  are  drive  line  wltH" 


universal  joints,  differentials  and  rear  axles.  The  student 
will  demonstrate  his  ability  to  rebuild  each  of  these  units. 


Senwal  Course  Goals  The  a£udfia£  Mill  knag  the  opexatiaB  nf 

Clutches,  transmissions  f  conventionale  .  drive  ahafr.s .  and  f-tnfl1 


drives  Cor  rear  axles/)  to  the  extent  that  th*  knnwipdp*.  ftho»id  h» 
applicable  by  the  student  to  the  servicing  of  Hips*  ,m-rt-g  as  necessary 


T**t(s)    Automotive  Mechanics.  7th  p^Hmi.  HrmiflP.  Mf  grj '  Service  Manuals 

Rationale  Based  on  vehicle  design  and  ownership  patterns,  even  if  the:   

 is  innovation  hv  IQftS.   mir  graduates  mist-         nanaMe,  of  servicing 

these  units  through  1 QQ1   -  1QQ5  or  1  af»r  " 


Prepared  by  L^JLjJbu^ 
Approved  by 


Approved  by 


Division  Dean 


vtce  President  for  Education 


Date  written    jtflUUttjh  /9%Q 


Date  Revised 


r 


Course  First  Offered  /jti^cuJ'  /?So 
Course  Deleted 


o 
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GREENVILLE  TECHNICAL  COLLEGE 
PLAN  OF  INSTRUCTION 
' COURSE  NUMBER:     AUT  133 
COURSE  TITLE:     POWER  TRAIN,  I 


REFERENCES 

TEXT  CHAPTER    MAJOR  TOPICS 


WEEK  OF 


MODE  OF 


51 


51 


51 

MFG  Manuals 
45 


46, 

MFG  Manuals 


47 


Propeller  Shaft  -  its  purpose,,  designs 
and  construction  (single  and  multiple 
shafts) 

Universal  joints  -  theory.,  construction  1 
and  service  needs 

Drive  line  inspection,  service  and  or  2 
repair 

Clutch  -  its  purpose,  designs,  3 
constructions  and  service  needs 

Clutch  inspectipn,  service  and  or  repair  4 


The  manual  transmission  -  its  purpose 
designs,  constructions  and  service  needs 


INSTRUCTION  INSTRUCTION 

1  Lecture , 

Demo  "Parts 


Lecture , 
Demo  Parts 

Live  Units 
in  Lab 

Lecture, 
Demo  Parts 

Live  Units 
in  Lab 

Lecture, 
Cut  away 
Units,  Demo 
Parts  ' 


48 

MFG  Manuals 
52 


MFG 

Manuals 
MFG 

Manuals 


Manual  Transmission  inspection,  service  6-7 
and  or  repair 

The  rear  axle  and  differential  -  its  8 
purpose,  designs,  constructions,  and 
service  needs 

Rear  axle  and  differential  inspection,  9-10 
service,  and  or  repair 

Completion,  final  closure,  and  or  11 
review  of  projects  and  instruction 
undertaken  in  the  study  of  the  power 
train  (minus  engine) 


Live  Units 
in  Lab 

Lecture,  . 
Demo  Parts 


Live  Units 
in  lab 

Live  Units 
in  Lab 


3. 


GREENVILLE  TECHNICAL  COLLEGE 
COURSE  TITLE:    AUT  133    Power  Train  I 
CREDIT  HOURS:  Four 

TERMINAL  OBJECTIVES 

Students  who  successfully  complete  the  -g£ ^Sfectiv d6raonstrated 
the  skills  required  to  accomplish  the  following  objectives. 

1.    Given  a  vehicle  with  g*»***?^^t2E^^1?JS^ 

Se  even?  thf  shaft  is. serviceable,  the  student  will  state  the 
phasing  and  joint  conditions  that  would  have  called  tor  tne  sna 
assembly  to  be  classified  is  unserviceable. 

■>     rivon  a  vehicle  with  a  defective  drive  shaft  assembly,  the  student 

wnile  ii  was  being  serviced  and  will  have  correctly  lubricated  it 
where  necessary  prior  to  the  road  test. 

Given  a  vehicle  with  a  questionably  w«ki»g.  cl >**•  ^Jg^fJ**1 
determine  whether  or  not  the  clutch  is  of  the  |^^-fuff  0g?*h. 
j  o-u^r.  a^-tiie-H  fhp  clutch  pedau^clear ance  as  requixeu  uy  ^ 

SS^^raii^  S3S  havfr^S'  - 
correction  of  the  pedal  clearance. 

correct  this  defect  of  the  vehicle. 

for  purposes  of  study,  discussion,  etc.  be    ble  to  parr 
through  the  use  of  live  and/or  cutaway  UantmilWinnp  <t  w& 
listed  above.  ,  , 


6. 


\ 


TERMINAL  OBJECTIVES 
AIJT  133    Power  Train  I 
Page  Two 


7.  Given  a  vehicle  witl)  a  malfunctioning  gear  shift  system,  the  student 
will  be  able  to  determiij^  the  cause (s)  of  the  malfunction,  repair 

,  and/or  replace  any  defective  parts  as  ne.cessary,  and_:adjust  the  system 
to  operate  (or  be  operable)  as  the  vehicle  manufacturer's  designers 
•  intended. 

8.  Given  a  transmission  (in  vehicle  "or  out)   (manual  or  automatic)  with 
a  faulty  extension  housing  bushing,  the  student  will  replace  the 
bushing,  complete  without  removing  the  extension,  housing  from  the 
transmission.     NOTE:     This  operation  will  be  applicable  only  to  those 
transmissions  for  which  the  necessary  special  tools  are  available* 

9.  Given  a  differential  assembly,  the  student  will  be  able  to  produce 
a  tooth  contact  pattern  and  then ,  based  on  the  appearance  of  the 
pattern,  determine  what  gear  adjustments  are  necessary  for  acceptable 
performance  of  the  gears  per  their  design  limits.    Prerequisite  to 
this  objective  is  the  students  ability  to  recognize  an  ideal  pattern 
and  deviations  from  the  ideal. 

10.  Given  the  terms  "backlash"  and  "preload"  as  applied  to  the  differential 
assembly,  the  student  will  def dine  -each  term. 

11.  Givep  a  serviceable  full  floating  rear  &xle  assembly,  the  student 
will  demonstrate  the  removal  and  replacement  of  one  of  the  axle  shafts 
through  performance  of  the  operation. ' 

12.  Given  a  semi-floating  rear  axle  assembly  with  bearing  pressed  on 
shaft,  the  student  will  perform  the  complete  operation  of  bearing 
replacement  from  the  removal  of  the  axle  to  its  replacement. 

13.  Given  a  semi-floating  rear  axle  assembly  with  bearing  pressed  in 
housing  tube,  the  student  will  perform  the  complete  operation  of 
bearing  replacement  from  the  removal  of  the  differential  cover  to 
and  including  the  lubrication  of  the  differential. 


Instructor , 


Distribution  Date 


GREENVILLE  'TECHNICAL  COLLEGE  ' 
Greenville,  -5C ©  ^ 

Course  Syllabus  Cover » Sheet 


Coxites  Nusber 
Course  Title  _ 
Lecture  hours 


P^^To^tiisite 


AUT  109 


Automatic  Transmission  Systems 


Lab/Shop/Clir.ic 
hours  per  veek  ~_ 


Quarter  credit  hours  3 


(Equivalent  semester  hours 


None 


,    j        a  Wc  study  of  automatic  (hydraulic)  trans-  

Ca~a:.o-  course  description     A  DcS-C  SwU^y  °;  

^^ssigss  by,  a«  Individ  s^adv  of  fluid^^oa^to^rw  congsrfcas^ 

__^^ni~,  of  automatic  ^.rolg  and  planetary  g*ar  systems_si£b  

raintenance  and  repair  servi.ce  included.- 


to«(s)  „  other  Uriels  !  SxtomotivS  Mechanics,  Willie  Crouse 


•^vo'^oed        William  Loukides 

A  - 


Approved  by  \S^>  'l^'v^  ■ 
J  *  Academic  Dear. 

c 
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Date 
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Mil 


51'7 


GREENVILLE  TECHNICAL  COLLEGE 


CO-P.SE  TITLE:  AUT  109  Automatic  Transmission  Systems 
C?EDIT  HOURS:    Three  -  ■ 


TERMINAL  OBJECTIVES 

Students  who  successfully  complete  the  above  course  will  have  demonstrated 
tl-.c  skills  required  to  accomplish  the  following  objectives: 

1.    Given  five  different  samples  of  automatic  transmission  fluid  (each 
or.  its  own  service  dip-stick),  the  student  will,  subject  to  further 
testing  as  necessary,  be  able  to  make  a  preliminary  diagnosis  of 
the  condition  of  .each  of  the  subject  transmissions  by  relating  the 
conditions  of  the  fluids  and  dip-sticks  to  conditions  witjiin  the 
transmissions. 


4. 


Given  a  "serviceable"  transmission  and  torque  converter 
units,  the  student  will  correctly  assemble  the  converter 
transmission. 


as 


separate 
with  its 


Given  an  automatic  transmission  off  engine,  the  student  will  attach 
the  unit  to  the  engine  completely  and  correctly  in  the  fi^-.st  attempt 
during*  which  bolts  and  nuts  are  being  applied  to  complete 
ment."  NOTE:    The  only  function  of  the  nuts  and  bolts  is 
the  fully  mated  units  together.    Any  other  nut  or  bolt  applied  force 
may  destroy,  engine  and/or  transmission,. 


Given  the  three  elements  of  a  planetary  gear  set,,  the  student  will 
mar.ieulate  them  so  that  the  set  will  convert  the  student's  inputs 
:o"outputs  of  (1)  reduction,  (2)  direct,   (3)  overdrive,  and  (4) 
rover no  at  the  students'  demand . 

Given  an  automatic  transmission  oil  pumj^the  student  will  dismantle 
it,  inspect  it,  identify  any  defects  and  correctly  reassemble  it. 


7  n- 


,-iven  a  complete  but  disassembled  clutch  drum  component,  the  student 
•;ill  be  able  tc  completely  and  correctly  assemble  the  parts  to  form 
a  unit  which  can  be" air  tested  to  prove  that  it  is  serviceable. 

Given  stages  in  the  assembly  of  a  transmission  at  which 
bearings  or  thrust  washer?  are  and  are  not  required,  the 
will  ooint  out  the  sites  which  require  the  installation 
bearir.es  or  washers  ar.<2  these  sites  which  require  that  t 
or  washers  be  emitted .  ' *T073 :  The  student  may  bo  actual 
the  assembly  while  pointing  out  the  sites. 
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student 


rrpxrxAL  objectives 

?/JT  103    Automatic  Transmission  Systems 


Given  a  servo,  the  student  will , disassemble  it,  inspect  fr>r  '  and 
replace  any  defective  parts ,  reassemble  and  test  it  to  prove  it 
is  serviceable*  .  * 

Given  a  st>rag  or  .overrunning  clutch,  the  student  will  disassemble 
"Ltf   inspect'  for -and  replace  any, 'defective  parts,  reasserble  and  . 
tost  it" to  be  certain  that  it  will  rotate  or  lock  when  torqued  in 

the  correct  directions  ••  *  r 

•  •»• 

Given  a  governor,  the  student  will  be  able  to  recognize  it  for. 
what  it  is  and  be  able  also  to  describe  its  reactions  to  the 
hydraulic ' and  centrifugal  forces  which  are  imposed  on  it.  > 


2.     G-'ven  vehicles  with  and  without  modulator  problems  ,  the  student 

wil3  analyze  each  and  identify  the  modulator (s)  in  need 'of  services 
such  as  adjustr  repair,  :and/or  replace.    NOTE):    This  process  wou'lc 
eliminate  those  which  are  serviceahle  and  need  no  further  atter.tz.cn. 
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GREENVILLE  TECHNICAL  COLLEGE 
PLAN  OF  INSTRUCTION 
•   COURSE  NUMBER:     AUT  .109 
COURSE  TITLE:     AUTOMATIC  TRANSMISSION  SYSTEMS 


bzX'Z'  CHAPTER  MAJOR  TOPICS 
Automotive 


WEEK  OF 


MODS  Q: 


' INSTRUCTION  INSTRUCTION 


Film:  hy- 

F  ur.dame  ntals 
(Chrvsler  Co.)' 


Fundamental  hydraulic  principles 
£nd  theory 


Bulletins:  *'  Transmission  fluids  -  theory, 

Quaker  State  inspections,  and  service 

7-i.TF  T-2000  • — 

CHao*  49 


.o.  43 


Fluid  coupling  -  theory,  inspections, 
and  service  4 

Torque  converter  -  theory,  inspections, 
and  service 


Instructor,      Oil* pumps  -  theory,  inspections,, and 


Vo  Text. 
Chap.  49 

Chap.  49 


Ins true  tor, 
ITo  Tcr<t 

Cha^.  *9 


Instructor, 

\*0  ^ov*'- 


s  Grv2.ce 


/ 


Planetary  gears  -  theory,  inspections 
and  service  / 

Clutches  -  construction,  operation, 
inspection  and  service  f' 

3ands  and  servos  -  construction,  opera- 
tions, inspection  and  service 

Accumulators  -  theory,  inspection  and 
service 

"Sprag  and  overrunning  clutches  -  theory 
inspection  and  service 

Transmission  controls  -  driver  operated- 
automatic  •  | 


Torcruof  lite      Valve  body ,  governor,  modulator  -  theory 
or  lor  book         inspection,  and  service; 
**   -rvrler  Co* )  i 


2 

2 


3 
3 
3 
4 
4 


Lecture/Film: 


Lecture/ 
Bulletins 


Lecture/Parts 
D  emon  s  t  r  a  t  icr; 

Lecture/Part? 
D  emcn  s  t  r  a  t  i  on 

Lecture/Parts 
Demons traticn 

Lecture/Parts 
Demonstration 

Lecture/Parts 
Demonstration 

Lecture/Parts 
Demonstration 

Lecture/Parts 
D  emcn  s  t  r  r.  tier. 

Lectv.re/Parts 
Demonstration 

Lecture/Part? 
Demons  tration. 

Lecture/Color 
Book,  Slice? 


?z,rr  INSTRUCTION 


jptfj"  117    Au'^ossatlc  Transmission  Systems 


"5— -5T,%T/-'r,C 

^CC>J>TE3    MAJOR  TOPICS 


WEEK  OF 


MODE  or 


INSTRUCTION  INSTRUCTION 


Torcusflite      Diagnosis/troubleshooting  -  theory 
fcoicr  book.        and  inspections 
(Chrysler  Co.)  » 


Ph^.p.  30  &       Service  applications  of  the  above 
•!7G  Manuals       instruction  via  servicing  live  units 
which  are  in  need  of  repair/service 


6-11 


Lecture/Colo 
Book,  Slides 


Laboratory 
Servicing  of 
Defective 
Units  -  Live 


■■cor;c^ce  of  .topics  is  subject  to  change  due  to  availability  of  lab  project?. 
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Course  Syllabus  Cover- Sheet 


Cr-rse  Number  -    AUT  "32 
C--rse  Title        Brakes  I 

Lecture  hours  Lab/Shop/Clinic 
voaV      5              •  hours  per  week" 

x  rjn^rter  credit  ho*.  ? 
3                (Equivalent  seinest^  hou^s 

^^-,>,-...?~---o        Kone  —   

r--^"op|  ronrsc  description  A  study  of 

the  fundamental  hydraulic  laws  ar.c  ' 

^reir  application  to  automotive 

brake  systems-    Students  will  be 

oerfcrming  periodic  preventative  maintenance,  rebuilding  hydraulic 


svster.s,  replacing  brake  shoes  and  servicing  the  disc  brake  sys  :.s-.s,  


?..r?xgn-0f  the  course    To  provide  the  student  with  the  necessary  teohr 

ar.d  required  skills  to  do  a  complete  brake  rcb. 


^tr-olete  ^ob  *%*eulc.  rr.eet  manufacturer 1  s  specifications  » 


^  ?  v  ir  sc  -  e, 


jct(s)  cr  other  materials    Automotive  Mechanics,  William  E.  Grouse' 


^-vilcoec  bv  Glenn  Hinef- 


Date   Xav  26,  15' 


Acr.c.anr.c  D' 
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-€S332JVILLS  TECHNICAL  COLLEGE 
PLAN  OF  INSTRUCTION 
COURSE  NC3B3R:     AUT  132 
.COURSE  TITLE:     BRAKES  I 


IIMT  CHAPTER    MAJOR  TOPICS 


WEEK  OF  "MODS  OF-,,., 

INSTRUCTION-  INSTRUCTION 


-5 


Brakes  -  Hydraulic  - 
Rebuilding  Wheel  Cylinder  A 

Rebuilding  Master  Cylinder  A 

Turning  or  Replacing  3rake  Drums 

Turning  or ■ Replacing  Disc  Brake  Rotors 

\ 

\ 

Arc  Grindinc  Brake  Shoes       "  \ 
Rsbui-dinc  Disc  Brake  Calibers  ^ 


\ 

Study  of  Related  Parts ,  Squilizer  Valves, 
Earning  Devices 

Rover  Brake  Units 


Rebuild  Drum.  Brakes 


1 
2 

3 

4 


10 


Textbook 

Lecture. 
Slide  £  ?: 


Demon  strati 
Live  Pro-5  sc . 

Dencnstr c  ~ i 
Live  Prcjec 

D  er.cn  s  tr  a  t  i 


Demcnstrat 


D  err.on  s  *zr  a  ** . 
Live  Pre*  c* 

Dcmcnstrc.u: 
Live  Pro**  ec 

Live  Pre- 


above  secruence  rill  be  closely  followed.  Some  deviation  may  occur  cv^ 
uc  unscheduled  activities  or  assignments . 


r 
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GREENVILLE  TECHNICAL  COLLEGE 


CCY2S3  TITLE:    AUT  132      Brakes  I 
CPJEDIT  HOUR**  Six 

TERMINAL  OBJECTIVES 


Si 


5. 


„*o-.us  who  successfully  complete  the  above  course  will  have  demon- 
^ed  the skills  required  to  accomplish  the  following  objectives: 

Affr  appropriate  classroom  study,  the  student  will  name  and 
describe  how  each  part  of  the  hydraulic  brake  works. 

G^ven  an  automotive  wheel  cylinder,. the  student  will  disassemble, 
hone,  inspect,  and  reassemble  to  manufacturer's  specif ica^cs. 

Giver  a  defective  master  cylinder,  the  student  will  disassemble, 
ZZlT,  inspect,  and  reassemble  to  manufacturer' s- specif icatzoris-. 

JVf— r.  necessary  textbook  study  and  instructor  demonstration,  the 
student  will  inspect  and  machine  a  brake  drum  within  the  manu- 
facturer's tolerances. 

r----«r»  a  "'ate  model  vehicle  with  ar defective  brake  rotor,  the  > 
student  will  inspect  and  recondition  the  unit  as  necessary  using 
^^rrra  appropriate  equipment* 

Given  a  set  of  brake  shoes,  the  student  will  arc  grind  the  shoes 
to  match  a  reconditioned  brake  drum. 

Given  a  disc  brake _ caliper ,  the  student  will  disassemble,,  inspect, 
r.or.e ,  anc  reas?enbl3 

The  student  will  name  and  describe  the  purpose  of  equilizer  valves 
and  warning  devices. 

--ive-  a  power  brake  unit,  the  student  will  disassemble,  inspect, 

*  and  repair  the  unit  to  manufacturer's  specifications. 

„,..0„  a  V8^,-a  v:ith  dm n  brakes,-  the  student  will  overhaul  the 

*  brake  system^reuairinr  and/or  replacing  all  parts  as  indica.ec. 

-----  a  c-:sc  b-ake  vehicle,  the  student  will  trouble shcot  the 
'  system  and  replace  and/or  repair  all  defective  parts  as 


tecessarv. 
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r^  GREE^TVILLE  T2CHXICAL  COLLEGE' 

Greenville,  SC  '  < 

;   Course  Syllabus  Cover » Sheet 
'         '*  * 

rrvrrs  Xuabsr       AUT  142  ' 


Title        Steer  in?  &  Sus-??~--:.on  Svstgas  I 


Lab/Sho?/Clir.ic  .  •  *     *  Quarter  credit  hours  _^ 


hours  per  rack     6   (Equivalent  semester  hours 


course  description  A  technical  and  practical  study  of  the  ?rincir/leg_ 

 3 r-^.rro'oile  and  truck  srtss.er.5ion  gvg^°n?r  ^cliic:.nqL-Staar±z.c;.^-^--r.-^- 

_    -er.t  and  v:heel  balancing.    The  student  becomes  familiar  with  ^e_i'jL? — 

a—  licction  of  balancing  and'  alicr.nr.ent  -ecmip^ent,  _  


cf        courts    To  provide  the  student  with  the  necessary 


cvicc.re,  theory f  and  r^:.ired  skills  to  perform  front  end  re?r-i~ 
~?  r.r.irr.  front  end?.-  rr.r.^ncc  wheels  on  and  off  car*  __ 


-rx—       ^ — -*-o  i-ig    Automotive  Mechanics , 

 X   .  ,  -  ~         v   -  I  '  '  ' 


-  -valr^c"  ?„enr.  g 


"  Date  Xav       -  ~j 
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FLAK  .Or  INSTRUCTION 
COURSE  NUXB3R:     AUT  142- 
COURSE  TITLE :     STEERING  S  SUSPENSION  SYSTEMS  I 


W2EK  OF  "  MOEZ  01 


-  33 


-  -    —  r, 


3  Slide 


J-  ~il 


4  D2r.cn.s-trc.--i 


5:  Steering  Geometry 

-52  ?re-aiignr.er.t  Checks 

Replacing  of  Steering  Parts 
how- to 'Use  Hunter  Alignment  Equipment 

On  Car  Speed  Balancing  3  ""* 

•     Off  Car  Speed  Balancing   _  6  Der.cn?  .... 

5*'              Automotive  Power  steering                            .   '  Ds...c~.  

32.              Replacement  of  Coil  and  Leaf  Springs  8  ■  Tercr.r-rr.-f: 

::              Replacer.er-t  and  Repair  of  KcPherscn  Straits    2  Dsr.crTt.r-: :: 

Repair  of  Power  Steering  -c  D3"C' 

3'.              aiic=Ei«nt  of  Several  Makes  and  Model  11  Der.cr: 
Passenger  Cars 


 „  ^  -.^ics  ir  subject  tc  change  due  tc  availability  c_  _ 
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-  GRE3SVILL3  TECHNICAL  COLLEGE 

"     *  v» 

COURSE  TITLE:    AUT  142      Steering-  £ 'Suspension  Systems  I 

c 

CREDIT  HOURS :  Four 

t 

$ 

TERMINAL  OBJECTIVES 
Students  who  successfully  complete  the  above  course  will  have  demon- 
s-urr.ted  the  skills  required  to  accomplish  the  following  objectives: 

"-o-  ccm/oletior.  of  the  textbook  and  classroom  assignment, _  the 
student  will  name  the  five  steering  angles  and  describe  vna. 
they  do. 

r  t£*-or  -:-iStructor  demonstration  and  classroom  study,,  the  student 
will  list  the  pre-aligr-mer-t  checks  as  required  by  tne  equipment 
manuf actur  er . 

2.  Given  a  late  model  vehicle,  the  student  will  replace  all  defective 
parts  as  required  by  the  instructor.  ,  . 

4.    After  instructor  demonstration,  the  student^ will  demonstrate  ho: 
to  use  Hunter 'alignment  equipment. 

3.  Given  a  vehicle  and  the  necessary  speed  balancing  equipment ,  the ■ 
student  will  balance  four  wheels. 

6.  Using  the  required  static  balancing  equipment,  the  student  will 
balance  one  standard  sise  wheel. 

7.  Given  a  power  steering  sector,  the  student  will  disassemble, 
inspect,"  and  reassemble  it. 

a.    G-ven  a  vehicle,  the  student  will  remove  and  replace  the  assignee. 
-r>rir.cr  usinc  instructor  demonstration  procedures. 

o      c--ve-  s  vehicle,  the  student  will  remove  the  strut,  replace  anc 
IZ  repair  the  shock,  and  reinstall,  in  the  vehicle. 

i:.'  After  appropriate  textbook  study  and ' instructor  demenstrati « . 
the  student  will  adjust  the  front  enc  0=  a  late  mccei  ver._c_s 
manufacturer's  specifications- 


Siven  a  vehicle  with  a -power  steering  problem,  the  student  will 
diacr.ose  it  and  repair  as  necessary. 
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:ber 


i" "  v.rrs  hours 
?cr  veek 


Lab/Sho?/Ciinic  " • 
hours  per  "week  3 


'  Quarter  credit  hours  4 
(Equivalent  seoester  b.cv:..? 


.  ...„    a  r^a^n'cal  studv  bv  correlative  previous 
•~*zr*og  course  description    A  r?rac — c<^x  buuu,     j.  .   -r— 

specif: 


>.™S2  cf  the  course  jv^^^  dgs^IogLJ^g-aScdfigats  jsnggls£gs_g 


r's>  or  other  -r.tcr^.:- 


.sruired  text;s;  or  otrv 


Autcrqotive  Mechanics,  v^X 
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GREENVILLE,  TECHNICAL  COLLEGE 
PLAN  0?  INSTRUCTION . 
COURSE  NUHBSR:    AUT  131 
•  COURSE  TITLE :     AUTOMOTIVE  DIAGNOSIS .  AND  REPAIR  I  > 


"TSENCES 


"'".XT  CHAPTER    M&JOR  TOPICS 


'  WEEK  OF 
INSTRUCTION  IN 


VCDE  CT 


35  - 


42  - 


4  s  - 


24 
34 

37 
41 
44 


SO  - 


5? 


Automotive  Engines  Mechanical  Diagnosis 


Fuel  Syst 

Troubleshooting  Automotive  Electrical  . 
Equipment 

Troubleshooting  Emission  Control  Systems 
Automotive  Engine  Preventive  Maintenance 
Engine  Tune  Up  Diagnosis 
Troubleshooting  Automotive  Power  Trains 
Automotive  Chassis  Diagnosis 

Diagnosis  and  Repair  of  Automotive 
Safetv  Devices 


2 
3 

4 
5 

7  -  6 

9- 
10 


1  •* 

JLX  ' 


Textbook  r 

Slice/?  il~ 
Darr.cr-ctrc/ 


It  !? 


J«         *?  •? 


^„  ..bove  Secuence  will  be  closely  followed.    Some  deviation  may  occur  ? 
to  unscheduled  activities  or  assignments. 
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GREENVILLE  TECHNICAL  COLLEGE 

COURSE  TITLE:    AUT  131      Automotive'  Diagnosis  and  Repair  I 
CREDIT  HOURS :    Four  _  • 

TERMINAL ■ OBJECTIVES 

Studsrts  who  successfully  ccmolete  the  above  course  will  have  jdemcn- 
strazed  the  skills  required  to  accomplish  the  following  objectives; 

GH-er.  an  engine  with  a  typical  mechanical  failure  and  the 
necessary  test  equipment"*,."  the  student  will  diagnose  and  repair 
as  required. 

2      o  a  late  model  vehicle  with  a  fuel  system  malfunction,,  the 
student  will  diagnose  the  problem  and  repair  as  indicated. 

3.    Given  an  automotive  electrical  problem,  the  student  will  trouble- 
shoot  and  repair  as  needed. 

l.    Given  a  faulty  emission  control  system,  the  student  will  troubie- 
ihobt  and  repair  to  meet  manufacturer's  specifications. 

3.    The  student  will  list  and  demonstrate  preventive  maintenance 
procedures  .'on  a  typical  automotive  engine. 

6  G-*ver  a  late  model 'vehicle  with  a  misfiring  engine,  the  student 
will  "diagnose  and  tune  engine  to  meet  manufacturer's  specifica- 
tions. "  ^ 

7.    The  student  will  diagnose  a  given  automotive  chassis  problem 
and  repair  to  manufacturer  * s  specifications. 

3.    Given  an  automotive  safety  device  problem,  the  student  will  diagr.es* 
and  repair  as  needed. 
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Course  Syllabus  Cover . Sheet 


r~£  Title 
:ure  hours 

•.•  r>  ^ 


A'-i-homotive  "Accessories 


Lab/Shoo/Ciinic    •  '       Quarter  credit  hours  2 

hours"  per  veak       3  (Equivalent  semester  hcu. 


None 


•::.c^  course  description    ghjg  St^v  -i-r^  sfearfc  sessiQliS-JSl-.t£s_ 

 g  ^na55crieS  ^wCTftfl  far  safsfeg  ssa  means 

g^ggAs  wir  frroubleshor*  *r.d/or  mate  repairs  aafl  ad  jus  trr.er.es 
~v?t L'r*  accessories . 


-of  the  course     ^  provide  r'-  e^«n»  *ith  the  necessar 
ygyli&gg  ^Porv  ^  rscy.i-«*  Stills  to  service,,  ac-^st,  arc 


—  /■» ^ j** ^  .7 ' 


-oc  tcxt(s^  or  other  r:r.t^r:lr.«* 
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GREENVILLE  TECHNICAL  COLLS GE 
^  .  PLAN  0?  -INSTRUCTION 

COURSE  NU25B2R:     AUT  143 
COURSE  TITLE:     AUTOMOTIVE  ACCESSORIES 


".Z73PENCSS 


WEEK  OF  KOZZ  0? 


COPTER    MAJOR  TOPICS  INSTRUCTION    ^.SCR  — 


Principles  of  Air  Condition  1 
^2  System  Controls 

Service  Air  Condition 
System  Diagnosis 
Component  Replacement 
Compressor  Service 

Use  of  Service  and  Repair  Equipment  7  ~  8 

Repair  of  ?ov:er  VTindovr  and  Seats  7-  '~  -°  L-va 

*-  of  Cruise  Control 


2  '  Lecture 

3  Slide  5  ~: 

4  Dsr.cr.strr>' 

5  Live  Rroji 

6  Live  7rcj ■ 


^Scrus-nce  o£  topics  is  subject  to  change  due  to  availability  c  -a 
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GREENVILLE  TECHNICAL  COLLEGE 

COURSE  TITLE:    AUT  14'2     Automotive  Accessories 
CREDIT  HOURS :  Three 

TERMINAL  OBJECTIVES 

Students  who  successfully  complete  the  above  course  will  have  demon- 
strated the  skills  required  to  accomplish  the  following  objectives: 

1.  The  student  will  draw  a  simple  air  conditioner  system  and  name 
the  five  basic  parts. 

2.  The  student  will  describe  the  purpose  and  use  of  air  conditioner 
control  units,       '  * 

3-  Given  a  vehicle  with  a  typical  air  conditioner  system,  the  student 
.  will  inspect,  evacuate,  charge,  and  leak-test  the  system  using  the 
'    necessary  test  equipment* 

4.  Using  the  necessary  test  equipment,  the  student  will  diagnose  a 
typical  air  conditioner  system  problem. 

5.  The  student  will  remove  and  replace  air  conditioner  parts. 

6.  Giver,  a  compressor  and  the  necessary  tools,  the  student  will  rer.cve 
and  replace" thd  front  seal  after  inspection. 

7*    Upon  completion  of  assigned  textbook  study  and  laboratory  demon- 
stration^, the  student  will  demonstrate  the  use  of  air  conditioner 
services  and  repair  equipment. 

3.  Given  a  defective  pcwer  window  or  seat  system,  the  student  will 
diagnose  the  problem  and  repair  as  necessary. 

2.    Given  a  vehicle  defective  cruise  control  system,  the  student  will 
diagnose  and  repair  as  necessary. 
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..  TO:  All  Administrators,  Staffs  and  Faculties,  The  School  District  of 

.  -  Greenville  County  and  Greenville  Technical  Collage 

SUBJECT:    Application  and  Implementation  of  the  Policies-  and  Procedures  for 
•  the  Articulation  of  Similar  Vocational  Training  Programs  of 

Instruction 

-Since  1976,  The  School  District  "of  Greenville  County  and  Greenville 
Technical  College  have  been  working  toward  making  the  articulation  of 
vocational  education- programs  a  viable  and  valid  reality.    Through  join t  . 
efforts  iv.  the  Occupational  Education  Articulation  Program,  The  School 
District  of  Greenville  County  and  Greenville  Technical  College  fully 
support  the  concept  of  articulation  and  agree  upon  the  purposes  of  the 
articulation  program. 

This  Policies  and  Procedures  Guide  has  been  developed  as  a  joint'  effort 
of  The  School  District  of  Greenville  County  and  Greenville  Technical 
\  College  with  the  assistance  of  individuals  representing  the  Institutional 
administrative  units,  involved  faculty,  and  the  local  bus^ess  and 
industrial  community.    The  Policies  and  Procedures  Guide  is  designed  to 
assist  the  articulation  of  very,  similar  programs  of  vocational  training  . 
between  the  secondary  and  post-sec ^ndary,  public,  vocational  training 
institutions'  in  Greenville  County.  „ 

Appreciation  is  expressed  to  participants  at  both  institutions  for  the 
joint  effort  of  this  endeavor. 


$r-  n   Thomas  E.  Barton  / 


j    tft  ggjjL  Thomas  E.  Barton 

Greenville  County 
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Appendix  D 
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TASK  FORCE  COMMITTEE 
AGREEMENT  TO  ARTICULATE 
VOCATIONAL  EDUCATION 


-Articuldtiou  provides  ar  system  whereby—secondary  and  post-secondary 
instructors  can  .cooperate  effectively  in  providing  a  continuous 
occupational- development  program  where  the  level  and  type  of  voca- 
tional training  that  leads  to  entry-level  employment  skills  will  be 
clear  to  instructors,  other  educators ,  'students,  and  potential 
employers.  / 

The  concept  of  articulation  and  the  articulation,  program  are  supported 
fully  be  The  School  District  of  Greenville  County  and  Greenville 
.Technical  College  which,  have  agreed  upon  a  statement  of  purpose  for 
the  articulation  of  similar  vocational  education  programs,  in  Greenville 
County. 

The  articulation  program  in  Greenville  County  is  a- joint  effort  of  The 
School  District  of  Greenville  County  and  Greenville  Technical  College 
to  develop  a  continuous  program  of  vocational  training  so  that  students' 
may  continue  their  career  preparation  without  loss  of  time  or  waste  of 
effort  in  Repeating  tasks  which  have  been  learned  previously  and 
demonstrated.    Articulation- program  activities  are  "designed  to  help  re- 
move unnecessary  gaps  or  overlap  in  student  learning  wt^ich  may  occur 
when  a  student  completes  a  secondary  vocational  program*  arid  continues 
career  development  at  the  post-secondary  level  in  a  similar  occupational 
field.  -  _ 


To  implement  articulation, . instructor  representatives  from  the  partici- 
pating institutions  have  met  as "a  task  force  committee  to  develop  this 
articulated,  performance-based  instruction  guide  which  describes  the 
secondary  vocational  program  and  which-  provides  the  parameters  for 
vertical  articulation.  x 

Vertical  articulation  shall,  include  recognition  of  the  occupational 
competencies  demonstrated  by  secondary  graduates  of  articulated 
vocational  programs. 

It  is  agreed  that... 

The  task  force  committee  instructor  .representatives  from  The  School 
District  of  Greenville  County  and  Greenville  Technical  College  mutually 
recognize  the  value  of  occupational  education  provided  by  each 
institution.  \ 

\ 

The  task  force  committee  instructor  representatives  will  take  the  neces- 
sary actions,  approved  by  their  administrations,  to  ensure  that,  this 
agreement  to  articulate  is  fulfilled  including  interpreting  the  program 
to  students.  e 

It  is  understood  that  .periodic  review  of  the  articulated  task  objectives, 
r    performance  actions,  minimum  standards,  and  outcome-referenced  measures 
V~  will  be  necessary  to  ensure  that  a  valid  training  program  is  serving 

the  needs  of  the  community  and  the  students. 
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~ch  task  force  committee  Participant  hereby  agrees  to  notify  ^ 
pothers  of  any  changes,  which  u^e  so  tntt' each  articulation 

V  vocational  program  described  "e^"i|"f|i^J?|«am,  nay  be  revised 

guide,  and  where-appropriate  the "ticula ^  P|  |   

sss1^  ^nrsrSi»Jss&2      m  this 

This  agreement  to  articulate  establishes  the  necessary  framework  for 
lateral  as  well  as  vertical  articulation. 

AGREED  UPON  BY  THE  TASK  FORCE  COMMITTEE  PARTICIPANTS  ON  THIS  DAS, 

ib.fiirg-     . 
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PHILOSOPHY  OF  ARTICULATED,  PERFORMANCE-BASED  INSTRUCTION  GUIDE  DESIGN 

The  design  of  the  articulated,  performance-based  instruction  guides" 
and  the articulation  program  is  based  on  a  philosophy  that  the 
Vocational  education" curriculum  should  be  for  career  training . with 
few  fringe  ox-iiOn-related  subjects.    The  student  should  be  given  the 
basis  to  do  useful  skilled  work  upon  graduation  and  employment.  The 
vocational  program  graduate  should  have  a  background  which  will 
allow  him/her  to  learn  and  advance  as  rapidly  as  possible  on  the 
but  it  should  not  include  subject  matter  which  will  not  be  appli 
to  his/her  work  for  years.    When  subject  matter  is  introduced  that 
will  not  be  applicable  to  the  graduate's  work  for  years,  it  jay  put 
the  qraduate  out  of  perspective.    The  result  might  be  that  the 
qraduate  may  try  to  force  applications  which  do  not  exist,  simply 
because  the  information  is  in- his/her  repertoire.    Thus,  the  Purpose 
of  vocational  training  by  the  articulated,  performance-based  instruc- 
tion guides  is  to  prepare  graduates  for  successful  entry  into  a 


The 

the  job, 
ipplicable 


skilled  trade. 


To  ensure  that  the  design  of  the  articulated,  performance-based 
instruction  guides  is  conforming  to  the  philosophies  of  both  the 
secondary  and  post-secondary  institutional  participants,  a  periodic 
review  of  the  guide  design  and  philosophy  is  recommended. 


9 
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PURPOSES  OF  THE  ARTICULATED  INSTRUCTION  GUIDE 

r 

The  articulated  instruction  objectives  guide  are  is  expected  to  serve 
the  following  purposes: 

1.  The.  guide  serves  as.  the  primary  vehicle  for  the  articulation  of  ^ 
subject  matter  in  similar  vocational  training  programs  between  the 
vocational  education  carters,  high  schools,  and  Greenville " Technical 
College  through  use  by  instructors  at  both  levels  as  a  reference  in 
preparing  instruction. 

2.  The.  guide  provides  a  listing  of  the  lninimum  tasks  that  a  student  or 
worker  is  expected  to  perform  in  the  conduct  of  a  specific  level 
job  in  the  area,  of  vocational  training  or  work  of  concern. 

3*   The  guides,  identify  the  primary  detailed  instruction  objectives,, 
performance  objectives  which  are  based  upon  the  task,  listings.  The 
tasks  are  listed  in  the  sequence  of  complexity,  with  the  least 
complex  task  being  listed  first,  except  where  a  task  must  be  performed 
as  a  prerequisite  to  performance  of  another  task* 

4-   The  guides  identify  the  tasks  performed  (actions,  steps^/sets  of 
skills)  and  related  technical,  information  which  must  be  taught  and 
learned  to  accomplish  each  major  instruction  objective.    The  tasks 
•  performed  represent  the  nrf^lnrnm  skills  and  related'  ■information  ■ 
required  for  adequate  occupational  proficiency  in  the  performance 
objectives*  • 

5„   The.  guides  designate  the  Instructional  contact  hours  necessary  to. 
provide  the  required  instruction,  as  required  by  appropriate  edu- 
cational agencies  or  offices  and  as  estimated  by  the  instructor- 
participants  on  the  Vocational  Articulation  Project  Task  Forces, 
and  .based  on  the  time  required  to  teach  the  average  learner  to 
perform,  the  task.   The  time  estimated  is  based  on  having-  the  essential 
equipment,  facilities  and  Instructional  aids  required  to  provide 
the  instruction,  whenever  the  class  size  is  limited  to  an  acceptable 
number. 

6-   The  guides  identify  the  performance  standards  to  be  met  for  occupa- 
tional proficiency  in  the  task.    Performance  standards  used  are 
those  considered  to  be  miTtimnn  business  or  industry  standards.  The 
ability  to  meet  the  listed  standards  of  performance  will  be  considered 
as  qualification  for  advanced  instruction  in  the  vocational  program. 

^  7»    The  guides  provide  direction  in  the  conduct  of  sequential  vocational 

competency  instruction  by  modules  or  job  tasks,  resulting  in  qualifi- 
Q  cation  by  the  learner  to  perform  limited  skill  specialist  jobs  of 
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progressively higher  skills  until  the  program  objective  is  reachea 
(i.e.,  file  clerk,' to  executive  secretary,  etc.).  4s  che  student , 
becomes  proficient  ia  the  performance  or  tasks  in  successively  more 
complex  modules,  more  marketable  competencies  are  gained  ana  may  be, 
Identified  as  the  lower  .job  qualifications  or  a  specialist-. 

Through"  this  procedure?  even  the  slower  student  is  provided  an 
opportunity  to  eventually  gain  sufficient  skills  to  perform 
adequately  as  a  specialist  at  some  level  in  the  vocational  field,  • 
even  If-  the  student  is  unable  to  complete  the  total  progress  of 
training*. 

The-  standardized  sequence,  of",  activities  of  the-  vocational 
instruction  modules  will  facilitate  lateral  articulation  between- 
vocational  education-  centers  in  the  School  District  a^H  will 
simplify  vertical  articulation  when,  training  is  continued' at 
Greenville  Technical  College,  articulating  to  employers. 

Taa.  guides  provide  a  descriptive  listing  of  equipment  required  to 
conduct  the  program-  of  vocational,  training..   The  equipment  listed 
ia  considered.* to  be.  the  type  and  quantity  -essential  for  the  conduce 
of  las  traction'  to  prepare  students  for.  entry-level  employment  in 
the*  vocational,  field*   It  may  be  necessary  to  delay  teaching  some 
casks  involving,  special  equipment,,  if  chat  equipment  is  not  avail- 
able an  all  instructional  sites  ,  or  to  move-  students  and  equipment 
together  as  necessary  to  teach  skills* 

The  guide  provides  information  about  requirements  or  limitations  - 
that  typically  are  involved  in  the  performance  of  the  cask, 
environmental  conditions  and  physical  demands,,  and  able  Co  perform 
the.  task*  - 

The  guides  provide  a  list  of  standardized  performance  cast  items/ 
and.  outcome-referenced  measures  to  be  used  in  Che  (determination  of 
vocational  proficiency..   As  long  as  cfae  .specifics  are  .not  provided, 
the  Cesr  items  listed  cannot  be  compromised  easily  and  could  serve 
as  study  guides* 

Tha  Casks  listed  in  Che  guide  are  Che  minimum  requirements  for  job 
qualification  under  average  circumstances  in  a  regional  market.  'It 
is  understood  that  chere  may  be-  unlisted  casks,  chat  some  employers 
may  require  Che  worker  to  do-  in-  the  occupation,  when  in  .their 
employment*   In  addition,  chere  may  be  unlisted  tasks,  such  as 
mental  process  Casks,  chat  are  not  stated  but  chat  may  occur  and 
that  should,  be,  considered  in  instructional  planning  or  tasting. 

Instructors  may  teach  skills  and  related  cechnical  information 
other  than  what  is  shown  In  cfae  guidas,.    Provision  of  additional 
information  should  be  limited  to  the  students  who  have  completed 
the  requirements  for  che  casks  emphasized  in  cfae  instructional 
guides..   The  change  of  tasks  in  the  guides  should  be  based  on  task 
force  committee  agreement  to  ensure  later?  1  and  vertical  . 
articulation* 
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12*    It  is  expected  that  there  will  be  updating  and  correction  of  items 
in  the  articulated  instruction  guide*  •  Participants  are  to  be  sure 
that  the  contents  are  valid  and  consistent  with  business  and  industry 
requirements «    Recommendations  should  be  submitted  to  the  Vocational 
Articulation  Program  office  which  will  assemble  and  present  them  to 
the  appropriate  committee  for  review  and  possible  adoption* 

13#    Typically,  the  teacher/instructor  should  not  plan  to  conduct  instruction 
in  a  given  articulated  module  unless  the  capability  exists  to 
conduct  all  of  the  instruction  to  meet  the  Instructional  objectives, 
with  the  result  that  the  successful  student  is  qualified  to  perform 
the  tasks  identified  within  the  module. 

14,    An  underlying  philosophy  in  vocational  training  is  that  it  is 

better  to  prepare  the  student  to^  be  fully  qualified  to  perform  all 
of  the  tasks  in  a  limited  group  of  modules  in  a  vocational  field  - 
and  be  qualified  at  a  lower  job  "level  rather  than  to  be  only  familiar 
with  a  large  number  of  task  descriptions  or  duties  and  qualified  to 
perform  none  of  them  fully-   For  higher  levels  of  job  qualification 
beyond  the  secondary*  level*  the  student  or  worker  is  encouraged  to 
enroll  at  Greenville  Technical  College* 

15-  Generally,  vocational  programs  will  include  certain  basic  modules 
or  courses  of  instruction  without  which  the  student  would  not  be 
considered  vocationally  qualified  at  any  level •    Basic  modules- 
typically*  will  be  identified  and  taught  early  in  the  program  sequence* 

16-  The  instruction  guides  provides  information  essential  to  help  the 
vocational  student  who  completes  training-  at  the  secondary  level 

•  and  continues  career  development,  training  at  the  post-secondary 
level  in  a.  similar  program  receive  appropriate  credit  for  the 
articulated  vocational  training  that  has  been  mastered  at  the 
secondary  level*- 


V 

\ 


fir. 
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DEFINITIONS  OF  TEEMS 


The  following  definitions  of  terms  are  applicable  to  the  articulated, 
performance-based  instruction  guides  developed  as  products  of  the 
Occupational  Education  Articulation  Program. 


Behavior: 


Concept; 
Criteria: 
Domain : 

Evaluation: 
Item: 


Job: 


Knowledge: 


Measurement: 


Module: 


The  actions,  of  a  person  "(specifically ,  job  or  job  training 
actions)  .    Behavioral  actions  include  both  overt  r  those 
that  can  be  observed,  and  covert,  those, not  observable  • 
outwardly.    Performance  may  be  interchanged  with  behavior 
in  the  project.    (See  also  Performance  Actions). 

A  group  of  ideas  that  may  be  classed  together  o*Jfhat' 
similar.. 

A  standard  by  which  performance  may  be  measured usually 
considered  the  minimim  standard. 

A  cluster  of  related  jobs. 

One  of  the  distinct  major  activities  involved  in  the  work 
performed  and  comprising  related  tasks ♦ 

When  comparison  is  made  between  a  measurement  and  a  standard 
and  judgment  \is  passed  on  the  comparison. 

A  single  stimulus  or  stimulus  pattern  that  calls  for  a 
single  response  or  set  of  responses.    It  is  one  sample  of 
behavior  or  performance.    The  response  may  be  simple  or 
complex. 

The  duties  or  tasks  actually  performed  by  a  specified 
individual. 

In  this  project,  knowledge  refers  to  acquired  covert 
behavior  which-  facilitates  skills  and  performance,  such 
as  the  theoretical  Information  of  what  should  "be  done 
under  given  circumstances,  and  in -what  order  of  sequence 
performance  should  occur  to  accomplish  the  objective. 

The  process  of  determining  the  extent  some  characteristic 
is  associated  with  the  v  student. 

Modules  ir  the  pilot  Drafting  and  Business  and  Office 
Education  curriculum  modifications  in  the  Occuptional 
Education  Articulation  Program  have  been  designed  to 
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coincide  secondary  level  training  with  post-secondary 
*  level*  similar  areas  of  training  • 

Another  method  of  developing  modules  might  be  for  module 
to  represent  an  identifiable,  complicated  task  or  job 
.area  .involving  a  number  of  sub-tasks  such  as  "Elect 
Systems"  in  Automotive  Mechanics* 

Storm-referenced  Evaluation:    In  norm-rsf  erenced  evaluation,  measures 

•    deTwrndent  ^  a  relative  standard*    Measures  compare'**  the 
capabilities  of  one  student  to  those  of  other  stu4ents*  * 

Objective:  *      (See  Performance  Objective)  k  stated  desired' outcoimfe  of  . 
J""         training  or  the  end  result  of  the  job,  task,  or  perfor- 
mance actions t    Objectives  referred  to  in  this  project 
.  .will  be  terminal  objectives  *  generally  representing  a    <  <0 
specific  job  function* 

Occupational  Education:   An  organized  sequence  of  learning  experiences ^ 
consisting  of  vocational  theory,  practice.,  and  skills 
taught  to  students  on  a  regular  or  systematic  basis** 

^Reference;    Standards  of  the  Delegate  Assembly  (Atlanta : 
Southern  Association  of  Coll  ges  and  Schools,  Commission 
g~  on  Occupational  Education,  December,  1972)  p.  12* 

Outcome-referenced  Evaluation:    Outcome??- referenced,  or  criterion-^   _ 

r*»f p^fH ,  ^tf«wrfiffnf  provides  a  standard  of  achieve-* 
stent  fat  the  individual  as  compared  with  specific  behavioral 
objectives  and  therefore  provides  information  about  the  degree 
of  competence  attained  by  'the  student* 

The  outcome-ref erenced  measure  is  a  performance  or  other 
measure  based  upon  a  performance  objective,  the  accomplish— 
aent  of  which  measures  attainment  of  that  objective* 

Performance:      Performance  is  used  in  this,  project  to  refer  to  a  job  or* 

task  which  results  from  a  set  of  sequential  actions  or  steps* 

Performance  Actions:    A  series  of  steps,  generally  arranged  in  a  sequence 
ordinarily  followed,  which  when,  completed  may  result  in 
the  accomplishment  of  a  performance  objective"  (perfor- 
mance of  a  task)* 

Performance  actions  may  be  referred  to  as  a  set  or  sets  - 
of  skills,  functions,  or  steps*    V-TEC  (Vocational-Technical 
Education  Consortium  of  States)  catalogs  generally  describe 
performance  actions  in  "the  "performance  guide"  of  their 
format* 

Articulated,  Perf  ormanca-based  lis  traction  Guide:    A  comprehensive  collection 
q  of  performance  objectives,  performance  actions  to  obtain 

ERIC  those  objectives,  suggested  hours  for  instruction  (for 

""■an  planning,,  purposes) ,  performance  standards,  relate!  technical 
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information,  and  outcome— referenced  measures ,  as  well  as 
general  secondary-  level  and  post-secondary  level  descriptions 
of  siailar  courses  for  the  purposes  of  aiding  lateral  and 
vertical  articulation  con  erning  the  subject  area.  f~ 


Performance-based  Instruction:    Performance-based  (competence-based). 

In^trm^^Qtt  is  bA^^d  on  the  competencies  or  tasks  performed 
by  o^- the- job  workers.    Everything  in  a"  performance-based 
instruction  system  is  made  public  beforehand*    There  are 
no  surprises  for  student,0  teacher  *  counselor,  or  employer* 
When  the-  student  begins  a  program,  information  is  available 
to  tell  the  student  exactly  what  competencies  are  expected 
to  be. developed  as  a  result  of  the  instructional  program-, 
how  and  against  what- standards  or  criteria  the  student  . 
will  be  evaluated,  and  how  the  student's  competencies 
will  be  communicated  to  the  student,  instructors,  and  .to 
employers*    A  performance-based  instructional  system 
.tells  the  student  exactly  what  the.  student  must  learn, 
teaches  the  student  that  skill  or  knowledge,  and  then 
tests  on  mastery  of  that  specific  competence*. 

Performance  Objective:    A  statement  in  precise,  measurable  terms  of  a 
•particular  behavior  to  be  exhibited  by  a  learner  under  v 
specified  conditions*    It  possesses  each  of  the  elements  ' 
♦  or  characteristics  specified  below: 

^  Conditions  -tinder  which  the  performance  is  to  take,  place. 

Behavior  Desired  or  expected  of  the  student  (things  to  be 
done,  the.  performance  desired)  * 

Standards  to  determine  how  well  the  performance  is  po  be 
done  (criteria).  % 

Performance  Test:    A  performance  test  requires  the  student  to  demonstrate 
frraater)  the  desired  behavior  of  the  objective  (accomplish 
a  job-likevtask)  under  controlled  conditions  and  according 
to  predetermined  standards*    The  controlled  conditions 
allow  the  student  to  demonstrate  the  desired  behavior  and 
the  conditions  remain  consistent  from  student  to  student. 

Skill:  Primarily,  skill  refers  to  overt,  observable  performance, 

however,  it  is  recognized  that  there  are  covert  skills 
■required  in  some  performances. 

St&p:  Step  is  used  to  refer  to  a  task  or  action,  generally  as  a 

"  sequence  of  steps  involved  in  the  accomplishment  of  a 

performance  objective  or  job* 

Systems  Approach:    The  systems  approach  to  instruction  emphasizes  the 
r  specification  of  instructional  objectives,  precisely 

V.  controlled  learning  experiences  to  achieve  the  objectives, 

criteria  for  performance,  and  evaluative  information. 
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Task-  A  task  is  a-  set  of  skills  (sat  or  sets  of  functions, 

 '  actions,  or  staos)  the  student  must  perform  to-acqomplisn 

zhe  job  (training) .    A  task  may  be  described  as  a  logi- 
cally related  set  of  actions  necessary  or  required  to 
complete  the  job  objective.    Several  tasks  could  be 
referred  to  as  a  duty. 

Task  Analysis:  Task  analysis  is  breaking  down  a  learning  task  (objective) 

 into  component  tasks  each  of  which,  most  be  mastered-as-a- 

prerequisite  to  mastery  of  the  total-  job. 

Task  List:         A  listing  of  tasks  (performance  objectives)  performed  by 

  incumbent  workers  (students  in  training;  within -a  -domain 

of  interest  (course  of  study).   —  , 

Test-  •  in  event  during  which  the  student  is  asked  to  demonstrate 

— some  aspect  of  knowledge  or  skill  is  a  test.  -Jfr  can  ba  a 

"  single  test  item,  but  usually  it  consists  of  several 

items* 


Appendix  H 


INSTRUCTIONS  FOR  ANSWERING'  OUTCOME-REFERENCED  TEST  ITEMS  . 

c  — —  .  •  ;  - 

Typically,  eleven  (11)  different  types  of  outcome-referenced  testi 
•    items  may  be  used  in  the  competency  test. 

1.  True-False 

2.  Completion.  (Fill-in  Blanks) 

3.  A  Combination  of  True-False  and  Completion 
4*.  Multiple-Choice 

5.  Matching 

6.  Identification 

7.  Short'  Answer 

8 .  Long  Answer 

9.  Program  Product  of  Performance  Test 
-10.  Simulated  Performance  Test 

11.  Actual  Performance  Test 

An  example  of  each  type  of  test  item  is  included.    Carefully  study 
the  illustration  test  item  and  the  directions  for  answering  the 
question.     These  directions  will  not  be  given  again.    Your  test 
"    questions  may  vary  slightly  in  the  format,  however,  the  instruction 
should  be  applicable.    Where ^necep.sary,  the  instructor  will  supple- 
ment these  instructions  for  answering  outcome-referenced  test  items. 

Do  not  guess.    Guessing  does  not  add  to  your  knowledge,  even  if  you 

C,  happen  to  guess --r-i-ght.  If  you  do  not  know  the  answer  skip  the  test 
item  and  go  to  the  next  question.  Remember:  Enter,  your  answers  in 
the  blanks  provided  on  the  separate  answer  sheet,  if  used. 


TRUE-FALSE 
Directions : 


Example : 


Read  the  statement  carefully.    Decide  whether 
it  is  true  or  false.    Answer  by  marking  T  or  F 
in  the  blank  provided  to  the  right  (or,  if  answer 
sheet  requires,  mark  "X"  in  the  appropriate  (T) 
or   (F)  parenthesis,  or  "circle"  T  or  F) . 


Lumber  shrinks  across  the  grain 
of  the  board. 


(T)  (F) 


2.    COMPLETION  (Fill-in  Blanks) 

Directions:      Complete  the  statement  by  printing  on  the  blank 
line  the  word  or  words  which  make  ^  complete 
and  correct"  statement . 


Example : 


Proper  edge  spacing  will  restrict 

?      and  ensure  good  weld 
penetration.  , 


distortion 
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COMBINATION  OF  TRUE-FALSE/COMPLETION • 

*  * 

Directions:  ^  If  the  statement  is  correct,  in  the  parenthesis. 

mark  (-T)  or  answer  true,  as  required.    If  the 
statement  is  incorrect,  mark  (F)  in  the  paren- 
thesis and  .fill. in  the  blank  provided  with  the 
appropriate  word  or  tern^  which,  if  substituted 
for  the  underlined  word,''  would  make  the! 
Statement  correct.  I 

Example:  A  pantry  chef  usually  is  the  head  , 

chef's  first  assistant.  '    (T)  (F) 

sous 


MULTIPLE-CHOICE 

You  are  given  three  or  four  choices  from  which 
to  make  a  complete  and  correct  statement.  In 
the  blank  answer  space  provided,  write  in  the 
"letter1/  indicate  the  best  choice. 

The  head  chefs  first  assistant  is 
a      ?  . 

a.  junior  chef  b 

b.  sous  chef 

c.  *  pantry  cook 

Negative  Answer  Multiple-Choice  '  j 

i 

Directions:      If  the  multiple-choice  question  includes  the 
word  EXCEPT ,  you  should  look  for  the  choice 
that  does  not  fit  the  question.    Read  the  entire 
question  carefully  befor/e  you  choose  your  . 
answer.  j 

Example:  All  of  these  could  cfause  high 

atarter  current  draw  EXCEPT : 

a.  work  starter  bushing  b 

b.  bad  starter  relay 

c.  grounded  field  coils 

d.  grounded  armature 
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Directions: 


Example: 


5.  MATCHING: 
Directions: 


Example: 


For  each  given  item  in  the  left  hand  column, 
match  it  with  the  appropriate  item  from  the 
right  hand  column.    Write  the  letters  of  the  , 
correct  or  best  answer  in  the  -appropriate, 
blanks*  - 

Match  these  metric  terms  on  the  left  with  their 
proper  equivalents* 


b  deca 
e  meter 
a  kilo 


a.  thousands 

b.  tens 

c.  units  of  length  measurement 


IDENTIFICATION 


Directions: 


Identify  each  labeled  part  of  the  illustration 
below  and  write  the  name  next  to  the  appropriate 
letter  in  the  blank  provided. 


a.  base  metal 

b.  -  molten  metal 

c.  arc  

d.  electrode 


er  gas  shield 
f •  slag 


7.     SHORT  ANSWER 

Directions:  Write  the  correct  answer  in^the  blank  provided. 
Example : 


What  type  of  electrode  is  best  for 
vertical  and  overhead  welding? 


fast-freeze 
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LONG  ANSWER 

v 

Directions: 
Example: 


Using  as' few  words  as  possible,  write  the  answer 
to  the  question  in  the  blank  provided,* 

What  should  be  done  if  the  electrode  welds 
fast  to  the  work? 

"Electrode  should  be  broken  loose  by  twisting 
or  bendin'   u.he  holder/1 .  


PROGRAM  PRODUCT  OR  PERFORMANCE  TEST 


Definition: 


Directions; 


Example : 


Concrete  project  or  production  accomplishments 
during  training  are  used  to  test  knowledge  or 
skilll    Typically,  test  pressures  are  missing 
and  the  student  may  have  had  help  in  completing 
the  task;  ■ 

Instructor  will  observe  student  during  training 
and  by  checklist  or  rating  scale  will  rate 
student's  performance  or  knowledge. 

A 

Given  an  oven  for  baking,  food  items,  and' neces- 
sary implements  and  equipment;  load' the  oven 
with  foods  to  be  baked.    All  items  on, a  checklist 
used  to  rate  performance  must  receive  an  accept- 
able rating.    The  task  must  be  accomplished 
within  15  minutes. 


CHECKLIST 


(Load  Oven  Racks) 


ACTIVITY 

RATI 

NG  ] 

Acceptable 

Unacceptable 

1.    Gathered  needed  supplies. 

2.     Used  needed  supplies. 

3.    Pulled  oven  rack  partially 
out  while  loading. 

4.     Stacked  oven  shelves  8  inches 
apart  for  bakinq. 

5.    Placed  food  on  rack  so  that 
heat  circulated  adequately. 

6.     Followed  appropriate  safety 
precautions . 

54 


10.     SIMULATED  PERFORMANCE 


Def initipn: 


Example: 


c 

/ 


i. 

r 


Contrived  situation,  resembling  tasks  the 
graduate  will  be  required  to  £o  on  the  job. 
This  'form,  of  test  is  useful  for  evaluating 
transferable  skills  such  as  reasoning-attitudes, 
and  psychomotor  skills  necessary  for  occupational 
success. 


Exhibits  the  advantage  of  realism,  but  may  be 
too  late  to  heip  either  the  student  or  the 
vocational  program  correct  failures. 

Given  an  automobile  with  a  leaking  p.inion  seal, 
accesd  to  proper  tools  arid  equipment,  replacement 
parts  1  and— service  manual.?  replace  the  pinion 
seal  according  to  manufacturer's  recommended 
procecWes.    The  job  should  be  completed  within 
2  hours.    The  manufacturer's  specifications 
must  k^e  met  and  the  completed  job  must  meet  the 
instructor's  standards. 


11.     ACTUAL  PERFORMANCE  TEST 
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Appendix  I 


THIS  DOCUMENT  AND  BINDER  ARB  THE  PROPERTY  OP  THE  SCHOOL  DISTRICT 
OF  GREENVILLE  CCONTY  OR  GREENVILLE  TECHNICAL  COLLEGE 

The  production  of  this  curriculum  guide  and  binder  by  the  O     Rational  Education 
Articulation  Program  was  funded  through  the  South  Carolina  Appalachian  Council  * 
of  Governments.    This  guide  and  binder  are  the  property  of  The  School  District 
of  Greenville  County  or  Greenville  Technical  College. 

Except  for  document  and  binder  copies  that  have  been  placed  in  libraries  or 
shared  with  educational  organizations,  the  documents  and  binders  are  issued  on 
an  accountability  basis > 

Documents  and  binders  issued  to  instructor  participants  remain  the  property  of  ^ 
the  is^ting  institution.    Should  a  vocational  instructor  leave  the  employment 
of  The  School  District  of  Greenville  County  or  Greenville  Technical  College,  the 
document  and  binder  must  be  returned  to  the  principal,  vocational  center f 
director,  or  department  head  so  the  instruction  guide  may  be  used  by  replacement 
personnel. 

Corrections,  modifications,  and  notes  may  be  made  on  the  pages  of  the  documents 
for  the  purpose  of  modifying  the  field  trial  edition  or  to  improve  the  instruc- 
tional valma  of  the  document*    Please  share  any  corrections,  modifications,  and 
recommendations,  concerning  this  document  with  the  Occupational  Education 
Articulation  Program. 

Illegible  or  blank  docnnent  page  replacements  may  be  requested  at  no  cost  through: 
the  Occupational  Education  Articulation  Program.    For  replacement  pages,  please 
indicate t 

* 

Document  Title 

Module  Number 

Taste  Number  or  Page  Number 

Replacement  costs  for  this  document  and  binder  arer 


ltr  Binder  -  $2.80 
2W  Binder  -  $5\00 
Document    -  .05$  par  page  (1982) 

Who  to  contact: 

Occupational  Education  Articulation  Program 
The  School  District  of  Greenville  County 
c/o  Donaldson  Vocational  Center 
Donaldson  Canter 
Greenville,  SC  29605 
(or) 

Consultant,  Vocational  Education 
The  School  District  of  Greenville  County 
(or) 

Associate  Vice  President  for  Education 
enville  Technical  College 

ERJC  5Z'j 
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BINDER  DESIGN 
(Occupational  Education  Articulation  Program) 

The  binder  design  is  simple  and  straightforward* 

Two  triangular  figures,  in  balance,  represent  the  two  institutions 
participating  in  articulation. 

Two  levels  of  training  are  represented  by  the  placement  of  the 
triangular  figures  and  the  identification  of  the  two  institutions. 

Horizontal  and  vertical  lines  represent  lateral  and  vertical 
articulation. 

The  diagonal  across  the  design  represents  the  progressive  movement 
in  career  development  for  successful  job  performance. 

The  two  figures  are  not  closed  when  they  face,  but  allow  for 
interaction  and  are  linked  by  the  document  title:  Articulated, 
Performance-based  Instruction  Guide. 

The  binder  design  was  developed  by  Ed  Henderspn  Jr.,  Coordinator , 
Occupational  Education  Articulation  Program. 
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    UNIT  10  _  AUTOMOTIVE  MECHANICS  -  SHOP  MATH 

OUTCOME-REFERENCED  TESTS 
Task.  E.Ol  1 
TRUE/FALSE 

1.    Units  of  the  English  system  cannot  be  converted  to  units 

of  the  metric  system. 

2.    The  most  accurate  measurements  for  general  automotive  work 

are  possible  with  a  micrometer. 

3.    Micrometers  are  available  with  English  ot  metric  scales. 

4*  „  ^e  inside  of  a  cylinder  is  measured  with  an  inside  micrometer, 
5.    The  space  between  two  objects  is  measured  with  a  feeler  gauge. 

MULTIPLE  CHOICE 

1.  Which  of  the  following  is  one  thousandth  of  an  inch: 

  a.  1.0  inch 

b.  0.1  inch 

c.  0;01  inch 

d.  0.001  inch 

2.  Which  of  the  following  is/are  metric  system  prefixes: 

  a.  kilo 

b.  milli 

yt  centi" 

d.  •  all  of  the  above 

3.  The  outside  of  a  shaft  is  best  measured  with: 


  a.  an  outside  micrometer 

b.  an  inside  micrometer 

c.  a  telescoping  gauge 

d.  a  dial  indicator 

4.    A  very  small  round  opening  is  best  measured  with: 

  a.      an  iftiside  micrometer 

b.  a/telescoping  gauge 

c.  /"a  small  hole  gauge 

d.  a  dial  indicator 
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Unit  1.0  -  Automotive  Mechanics.  -  Shop  Math 

Multiple  Choice  (Con't.) 

5.    Runout  is  best  measured  with: 

a*  an  inside  micrometer 

b*  an  outside  micrometer 

c»  a  telescoping,  gauge 

d«  a  dial  indicator 


IDENTIFY 

On  the  following  drawing  of  a  micrometer,  label  the  part  identified 
by  blanks. 


/    1-4.250  i 
/    3-8.37S  ' 
1-2.500 
5-8.623 
3- -4 .7  50 

16THS.  *  ^- 

{\  .0623 

3    .  1  •  75        Tnf  l.$.SU*«TTCA. 

5  .3125     atwouMaii uSjl 
7  .4  373  uaicwuul 
.5125 


/*?  3  .0937 
/  5  .1562  J 
7  .2167  . 
5  .2112  \ 


11.3437 
13.40«2 
13.46*7  j 

13.3937  / 


11.6875 
13.8125 


21.6562 
23.7187  / 
25.7812  / 


27.8437 
29.9062 


15.9375  31.9667 


ERLC 


A. 
B. 
C. 
D. 
E. 
F. 
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TASK  E.03 


M/CfiOMETCR  READ/NG  TEST  No.  I 

what  arc  me  peao/ngs  /n  TMusAuqrHS  or  ah  inch  or  we 

mi /OWING    SETTINGS  ON  THC  ONE  WCN  WCXOMETE/& 
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UNIT  1.0-F  -  AUTOMOTIVE  MECHANICS  -  TOOLS  AND  EQUIPMENT 


OUTCOME-REFERENCED  TESTS 


IDENTIFY 


Refer  to  the  following  drawings  and  identify  the  tools  marked  with  circled 
letters.    The  correct  terminology  used  in  automotive  mechanics  (class 
or  textbook)  must  be  used. 


* 
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UNIT  1.0-G  -  AUTOMOTIVE  MECHANICS  -  FASTENERS 
OUTGOME-REFERENCED  TESTS 


TRUE/FALSE 

1.    A  bolt  is  used  in  a  threaded  hole, 

A  stud  is  a  fastener  with  threads  at  both  ends. 
A  cotter  pin  *s  used  with  a  castellated  nut. 
Metric  and  English  fasteners  may  be .interchanged* 


2. 
3. 

5. 


The  strength  of  a  fastener  is  given  as  a  grade  marking 
or  number ♦ 


IDENTIFY 

The  drawing  below  contains  various  fasteners  used  in  automotive  service 
work*-  Match  the  fasteners -circled  with  the  appropriate  terminology  by 
placing  the  number  next  to  the  terminology  in  the  blank  next  to  the 
letters* 


a* 
b* 
c. 
d. 
e* 
f. 

g* 
h, 
i. 

j- 
k. 
1- 


"J-F/ange«/ocx  nuf.  2~fU\ht*r  htail  machine  sere**,  3-8arr*l  prong  nuf,  </- 


Wing  nut,  5-C«P  screw.  6-pa/  nut,  7-Corn'oge  bolt*  8rSprinq  nut,  9-l2*point  h+od  holt.  10-flounc/ 
h*ad  machirt*  screw.  U-A^ew.htad  bolt,  ?2-S*ng/t  thread  nut,  H-F/angtrf  nuf,  14~Cap  screw.  !5- 
Anc/icr  nu/.  16-Pfoin  nex  nuf.  77-tfex  f/ange  screw.  /8-Acorn  (cap)  nuf.  ]9-Ftat  ntoc/  screw.  20- 
S/na//  //of  ntoc/  screw.  27-Speed  nuf.  22-Sfctof  mtfo/  screw.  23-Locxfng  nuf.  24-Key.  25-Otfsef  fee- 
cenfri'c)  sfuc/.  26- ^fn  nuf.  27-Cottor  pin.  2<VSocxef  ntoc/  bo/f.  29-Locxing  nuf.  30-tfing  nuf.  3J- 
5ptc/o/fy  nuf.  j?-7*«'nec/  /ocJir  was/iers.  33-7numbscrew.  34-Stuc/,  35-Sncp  ring.  36-Spring  fock  pin, 

ntoc/  maeWn*  scre4w,  38~Pan*l  nut,  39-Fkmgec/  nex  statttd  h*ad  screw.  4Q~$ptlt  lock  wasner. 
47-tfex  socket  hiod  boU,  42-Wt/c/*c/  nuf.  43-P/ow  bo/f.  44-C/evis  pin.  45-Optn  fop  acorn  nuf.  46- 
C/ojtc/  top  ocorn  nuf.  47-Squore  neac/  cop  J  crew,  48-Woo</ruf7  Jcey.  4°-Se//Wapping  screw.  SQ-Strrattd 

nut,  57-S'offec/  nuf.  52-Sef  screw.  53-Casf/e  nuf.  5<-F/of  was/ier.  55*-Casf/e  nu?. 
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'  UNIT  1.0-H     AUTOMOTIVE  MECHANICS  -  SHOP  PRACTICES  AND  PROCEDURES 

OUTCOME-REFERENCED  TESTS 

TRUE/FALSE 


1#  A  repair  manual  ccvers  several  different  makes  of  automobiles* 

2.  A  shop  manual  covers  one  model  of  vehicle • 

3.    The  most  detailed  information  is  found  in  the  repair  manual. 

4#    Prices  charged  for  parts  and  labor  are  found  in  the  flat 

rate  manual.  i  • 

5#  a  repair  manual  may  be  used  to  estimate  a  job* 


MULTIPLE  CHOICE 

1.  Measurements  needed  for  repair  are  called: 

a.  specs 

b,  specifications 
c*  .  both  a  and  b 

^  d.      neither  a  nor  b 

2.  The  book  that  comes  with  a  new  car  is  the: 

^    a.  owner's  manual 

b.  shop  manual  ' 

c.  repair  manual 

d.  flat  rate  manual 

3.  Repair  procedures  for  one  type  of  car  are  found  in  the: 

  a.  owner's  manual 

b.  shop  manual 

c*  repair  manual  / 

d.  flat  rate  manual 

4.  Repair  procedures  for  several  different  makes  of  cars  may  be 
found  in  the: 

  a.  owner's  manual 

b.  shop  manual 

c.  repair  manual  '  , 

d.  flat  rate  manual 

I 

! 
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tTtiit  1.0-H  -  AUTOMOTIVE  MECHANICS  -  Shop  Practices  and  Procedures 


5*    The  most  -up-to-date  information  may  be  found  in  the:        '  *  j 

  a.  owner fs  manual  / 

t>»  shop  manual 

c.  repair  manual 

d.  service  bulletin 


\ 
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Student 


/  Date 


Section  > 


Instructor's  Check 


PERFORMANCE  JOBS  SHEET  USING  SERVICE  MANUALS  *  * 


Performances:    Looking  Up  Specifications' 

Use  th3  manual  page  reproduced  below  to  look  up  the  assigned  specifications 
at  the  tfcrfc^om  of  this  page,  o 


BRAKES 

-   I   SECTION  5 
TORQUE  SPECIFICATIONS 


Main  Cy  linear,  to  Dash  

Main  Cylinder  to  Booster  *.  . 

Vacuum  Cylinder  to  Dash  •"  

Push  Rod  to  Clevis  .   

Primary  Brake  Pipe  Nut  

Secondary  Brake  Pipe  Nut  

Brake  Line  to  Frame  Screw  ...... 

Brake  Shoe  Anchor  Pin  

'Wheel "Cylinder  to  Backing  Pbte  .  .  .'  

Parkin?  9rakt  Equalizer  .  ,  

Parkins  Brake  Assembly  Attachment  

Flex  Hose  to  Wheel  Cylinder  

Tubirurto  Flex  Hose  . .  .  . 

Caliper  Mounting  Bolt  

Caliper  Housing  Bolt  \  

"lex  Hose  to  Caliper  .  .  .  \  

Support  Plate  to  Steering  Knuckle  (Upper  Bolt) 
Support  Plate/Steering  Arm  to  Knuckle  Nuts  . 
Shield  to  .Steering-  Knuckle  Nuts  (Hold  Bolt)  .  . 
Shield  to  Steertn*  Knuckle  Bolt  (Hold  Nut)    .  . 

Pedal  Mounting  Pivot  Bolt  (Nut)  

Combination  Valve  Mounting.  ......  .  . 


Chevrolet 
and  125" 
W.B.  Wagons 

Chevelie 
and  I  le- 
vy. 8.  Wagons 
.  and  Monte 
Carlo 

Camaro 

Nova 

Corvettf/ 

> 

24  ft.  lbs. 

24 

ft. 

lbs. 

24 

ft 

lbs. 

24 

ft 

lbs. 

ft  lbs. 

24  ft.  lbs; 

'  24 

ft. 

lbs. 

•  24 

ft 

lbs. 

24 

ft 

lbs. 

24 

(J.  lbs. 

25  ft.  lbs. 

23 

in. 

lbs. 

25 

ft 

lbs. 

25 

ft 

lbs. 

22 

a.  lbs. 

14 

In. 

lbs. 

14 

ft 

lbs. 

14 

ft.  lbs. 

ISO  in.  lbs. 

ISO 

In. 

lbs. 

ISO 

In. 

lbs.' 

ISO 

In. 

lbs. 

ISO 

In.  lbs. 

150  in.  lbs. 

ISO 

in. 

lbs. 

ISO 

in. 

lbs. 

ISO 

In. 

lbs. 

ISO 

in.  lbs. 

100  in.  lbs. 

100 

ft. 

lbs. 

100 

In. 

lbs. 

too 

In. 

lbs. 

100 

In.  lbs. 

120  ft.  lbs. 

120 

ft. 

lbs. 

120 

ft 

lbs. 

120 

ft 

lbs. 

SO  in.  lbs.  • 

V50 

in. 

lbs. 

so 

In. 

lbs. 

50 

In. 

lbs. 

60  m.  lbs. 

90 

in. 

lbs. 

90 

In. 

lbs. 

90 

In. 

lbs. 

70 

m.  lbs. 

ISO  in.  lbs. 

too 

In. 

lbs. 

100 

in. 

lbs. 

100 

liv 

lbs. 

100 

In.  Ibe. 

22 

ft. 

lbs. 

22 

ft 

lbs. 

120  In.  lbs. 

120 

In. 

lbs. 

120 

In. 

lbs. 

120 

in. 

lbs. 

120 

In.  lbs. 

35  ft  lbs. 

35 

ft. 

lbs. 

35 

ft 

lbs. 

35 

ft 

lbs. 

f  70 

ft  lb* 

t 

130 

ft.  lbs. 

22  ft  lbs. 

22. 

fr. 

lbs. 

22 

ft 

lbs. 

22 

ft 

lbs.- 

12 

ft  lbs. 

140  in.  lbs. 

140 

ft. 

lbs. 

140 

In. 

lbs. 

140 

(t 

lbs: 

*  70 

ft 

lbs. 

70 

ft 

lbs. 

70 

ft. 

lbs. 

70 

ft 

lbs. 

95 

ft. 

lbs. 

95 

ft 

tbs. 

30  ft  lbs.* 

i 

30 

ft 

lbs. 

ISO  ft.  lbs. 

too 

m. 

lbs. 

ISO 

in. 

lbs. 

ISO 

In. 

lb*. 

1. 

Torque 

for 

2. 

Torque 

for 

3. 

,  Torque 

for 

4. 

Torque 

for 

5. 

Torque 

for 

6. 

Torque 

for 

Torque  for  Corvette  caliper  housing  bo.1 1 
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Unit  1.0-H    Automotive  Mechanics  -  Shop  Practices  ana"  Procedures 


Using  the  following  specifications  page  from  a  Ford  Motor  Company 
Specification  Manual,  supply  the  correct  answers  on  the 
accompanying  test.0 

GENERAL  SPECIFICATIONS  


1? 


9 

ERJC 


Engine 

2oo~ 


Compression  Prissurt 
PSI  (See  Liwl)© 
Cumpression  Ratio  8or*  and  Stroks     Cranking  Spied 

3.68x3.13 


Oil  Pressure-Hot  Belt  Tension  ; 

gjOOQ  RPM  Finng  Order        (Ft-lh)    CD  | 


N.A. 


30-50 


250 


MA. 


3.63  x  3  91 


When  cneckmg 
compression,  lake  tne 
highest  compression 
'  reading  and  compare 
h  to  the  lowest  raad-  ^ 
mg.  The  lowest  fiMding 
tnuM  b*r  within  7b% 
ul  tnuhigtiest 


40-60 


1-5-3 
6-2  4 


New 

140  no 


©  All  belts.  Used  belt  \i  any  m  operation  lor  10  minutes. 


CYLINDER  HEAD 


igine 


Combustion  ■ 
Chintber 
Volume  i 


'/live  Guide 
Sore 
Diameter 
(Standard 
intake  ;nd 
Exhaust) 


2C0.  250 


62.4 


Valve  , 

Valve 

Valve 

Valve 

Gasket 

Seat  Width 

Seat 

Seat 

Arrangement 

Surface  1 

Ang!e 

Runout 

(Front  to 

Flatness  ! 

1 

(Maximum) 

Rear) 

0  : 

Intake      1  Exhaust 

t 

Intake  ; 

~~  e'u.e7s"T 

0.003  j 

0.060-0  080  [  0070  0  090 

and 

0,0015 

51  6M-6 

m  any  i 

SxnauM  45° 

6  icche^  1 

i 

0.007 

1 

overall  ! 

®  Head  Gasket  Surface  ftmsn  RMS 


VALVE  ROCKER  ARMS.  ROCXER  ARM  SHAFT,  PUSHRODS  AND  TAPPETS 


1  Rocker  Arm 

Rocker  \      Valve  | 
Rocker  Arm     Aim   i      Push  j 

VALVE  TAPPET  OR  LIFTER 

:      Engine         Shift  O.D. 

Sort         Lift    j   t  R^  r- 
Diamater      Ratio  j  (Maximum  j 
1  -  Runout)  J 

j  f 

Standard  |    Clearance  ! 
Diameter  ,  To  8ore  0 

Hydraulic 
Lifter 

1  Collapsed 

Tappet  Gap  J 

Liakdown  Rate 

Allowable  i    Desired  i 

200 

0.020  j 

t 

i 

0,8740-  i     00007-  ! 

5-50  Seconds 
Maximum- 

0.079-    !     0.079-  j 
0  209         0  129  j 

;          250      O.7797-0.78O7  0.783-0.784     1  50  1  j 

!            1                      :        1  _.l 

0  8745       00027  1 

Measured  at  1/16  men 
plunger  travel 

0.095-    '    0.095-  1 
1     0195         0.145  j 

.7)  //ear  Linn -0.005 

3 

VAIVFS  '   

r 

*  Engine 

Valve  Stem 
To  Valve  Guide 
Clearance  0 

Valve  Head 
Diameter 

Valve  ; 

Face 

Angle 

i 

Intake         i  Exhaust 

Intake 

i  Exhaust 

200 

i 

00008         1        0  0010- 

642  1.660 

1  381  1  399 

intake 

1  250 

0  0025         1  0.0027 

{  

1  642  1  560 

1  291-?  399 

jnd  6xnOhM 
44° 

0  .Vear  urnit  0.GQ55 
1      (?)  /dive  'jce  runcut 

Maximum  0002 

VALVES  (Conttnuid) 

Valve  Stem  Oiameter 

Engine 

Standerd                       0-003  Oversize                    0.015  Oversize 

0.030  Oversize 

1  Intake 

Exhaust  Intake 

Exhaust  Intake 

Exhaust 

Intake  Exhaust 

o:  oo 

i  G3107 

i  200 

03098-         0  3130- 
0.3105          0  3137 

0  3128-         0  3250- 
03135  0.3257 

0  3248- 
,     0  3255 

0  34C0  0.3298 
0  3407          0  3«05 

260 

i 

.  t  . 

0  T-l-ll 
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Unit  1.0-H  -  Automotive  Kechanics  -  Shop  Practices  and  Procedures 


COMPLFTION:  '  ; 

L.    The  firing  order  used  for  engines  covered  b    the  given  speci- 
fications is  *  . 


2.  The  valve  seat  angle  given  in  the  specifications  is   

3.  After  installing  a  new  fan  belt  on  the  vehicle,  covered  by  the 
given  specifications,  you  allowed  the  car  to  warm  up  for  twenty 
minutes  to  check  the  cooling  system.    Now  you  are  ready  to  adjust 

the  belt  tension.    You  will  set  the  belt  for    ft-lb 

of  tension. 

4.  NDc  the  given  specifications  cove  *  4,  6,  or  8  cylinder  engines: 


T-1-L2 
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UNIT  1.0-1  -  AUTOMOTIVE  MECHANICS  -  INTRODUCTION 
TO  AUTOMOTIVE  SYSTEMS 


OUTCOME-REFERENCED  TESTS 

IDENTIFY 

1.    This  drawing  shows  a  layout  of  a  typical  steering  system. 
Identify,  with  proper  terminology,  the  labeled  steering 
linkage  b*-  placing  your  answer  in  the  appropriate  blanks 
on  the  answer  sheet. 

a. 


b. 


ERIC 
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Unit  1,0  -  Introduction  to  Automotive  Mechanics 


Answer  Sheet 

Unit  1.0-E        Shop  Math 

True/False 

1. 
1. 
3. 
4. 
5. 


Multiple  Choice 

1. 
2. 

3.  . 

4. 

5. 


Identify 


b.  spindle 

c.  lock  nut 

d.  sleeve  numbers 

e.  thimble  marks 

f.  thimble 

g.  frame 

h.  sleeve  long  line 

Unit  1.0-F  *      Tools  and  Equipment 

1.    a.  (  ratchet  box  end 

b.  ratch  open  end 

c.  adjustable  wrench 

d.  feeler  gauge 
e*  torque  wrench 


ERLC 
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Unit  l.Q-F         Tools. and  Equipment  (Con't.) 


Answer  Sheet 

f#  center  pGSCfc 

g*  slip  joint  plier 

h.  12  point  tubing  wrench 

i#  diagonal  plier  (wire  cutter) 

j.  vise  grip  plier  . 

k.  ring  compressor 

cylinder  head  wrench 


a#  cross  peen  hammer 

b.  combination  box  and  open  wrench 

c.  standard  length,  double  offset  box 

d.  socket  rachet  handle 

e.  cotter  pin  puller 
f •  ball  peen  hammer 

g.  phillips  head  screwdriver 

h.  socket  universal  drive  joint 

i.  socket  speed  handle 
j .  gear  puller 

k.  open  end  wrench 


Unit  1.0-G  Fasteners 
True/False 

1. 
2. 
3. 
4. 
5. 

Identify 

a*  wing  nut 

b.  pal  nut 

c.  spring  nut 

d.  round  head  machine  screw 

e.  speed  nut 

f.  sheet  metal  screw 

g.  cotter  pin 


567 
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Unit  l.'O-G 


Fasteners  (Con't.) 


Answer  Sheet 


f . 


sheet  metal  screw 


g 


cotter  pii 


h. 


tooth  locked  washers 


1.  stud 

j  •  snap  ring 

k.  spring  lock  pin 

!•  cross  head  machine  screw 

m.  •  split  lock  washer 

n.  woodruff  key 

o.  set  screw  v.  '  ~~  * 

Unit  UO-H        Shop  Practices  and  Procedures 
True/False 
1. 

2.  ' 
3. 
4. 
5. 

Multiple  Choice 


1. 
2. 
3. 
4. 
5. 


Performance  Job  Sheet 


2. 
3. 
4. 
5. 
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UNIT  2.0      LUBRICATION  AND  VEHICLE  OPERATING  MAINTENANCE 
OUTCOME-REFERENCED  TESTS 

i 

TRUE/FALSE 

1.    The  lubrication  system  circulates  oil  between  moving  parts 

2.    Oil  on  the  cylinder  walls  preveuts  the  rings  from  sealing. 

3.    Oil  helps  cool  engine  parts, 

4.    Oil  carries  dirt  away  from  engine  parts. 

5.    Friction  can  be  completely  eliminated  in  an  engine. 

6.    The  thicker  an  oil  is  the  higher  its  viscosity. 

7.    Viscosity  index  describes  how  much  an  oil  costs. 

8.    Service  racing  is  a  measure  of  how  well  an  oil  works 

in  service. 

9.   Synthetic  oil  is  made  from  petroleum  by-products. 

10.   The  oil  level  is  measured  with  a  dipstick. 

MULTIPLE  CHOICE 

1.  The  thickness  or  thinness  of  an  oil  is  its: 

  a*  viscosity 

b.  viscosity  index 

c.  service  rating 

d.  none  of  the  above 

2.  The  lowest  category  of  service  rating  is: 

  a.  SA 

b.  SB 

c.  SD 

d.  SE 

3.  The  highest  category  of  service  rating  is: 

  a.  SA 

b.  SB 

c.  SD 

d.  SE 


9 
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Unit  2.0  -  Lubrication  and  Vehicle  Operating  Maintenance  (Con't.) 
A.    Oil  viscosity  ratings  are  set  up  by: 

  a.  API 

b.  SAE 

c.  DIN 

d.  all  of  the  above 

5.    Oil  service  ratings  are  set  up  by: 

  a.  API 

b.  SAE 

'  c.  DIN 

d.  all  of  the  above 


T-2-2 


Student   \   Date  

Section-   Instructor's  Check  

PERFORMANCE  JOB  SHEET  LUBRICATION  SERVICE 

PERFORMANCE':    Change  Engine  Oil  and  Filter 
Complete  this  section: 

Make  of  car  '  Model   Year  

Flat  Rate  Time  =»  M  

Time  Started  ■   Time  Finished  »  _  [        Total  Time  * 

Special  Tools,  Equipment,  Parts,  and  Materials 

Adjustable  wxreacli,  special  oil  drain  plug  wrench   

New  oil   

New  oil  filter   

Oil  filter  tool   

Other   ,   

References 

Manufacturer's  Shop  Manual  

Repair  Manual  ^_  „  

Service  Bulletin  a  -  

Specifications 

Look  up  and  record  the  recommended  amount  of  oil  required  for  this 
engine  when  the  oil  and  filter  are  changed. 

Oil  Capacity  qts. 

Type  Oil  Recommended  
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Unit'  2.0  -  Lvbrication  and  Vehicle  Operating  Maintenance 


True/False 

1. 
2. 
3. 
4. 
5. 
6. 

•7.  ' 

8. 

9. 
10. 


Multiple  Choice 


Answer  Sheet 


2. 
3. 
4. 
5. 


T-2-Ans. 
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UNIT  3,0  -  AUTOMOTIVE  ENGINE  MAINTENANCE, 
REPAIR/"  AND  OVERHAUL 

OUTCOME-REFERENCED  TESTS 


IDENTIFY 


/ 


4» 


1.     In  the  blanks  provided,  label  the.-  components  of  the 
Chrysler  eight  cylinder  400  engine  pictured  below. 

.55 


ERIC  . 


1 

- 

Hoso 

2 

— 

damp 

3 

— 

Gasket 

4 

— 

5 

— - 

Gasket 

6 

7 

— 

8 

— 

Silencer  Package 

9 

— 

Host 

10 

— 

Cable  Sat 

11 

— 

Grommet 

12 

— 

13 

- 

Grommat 

14 

- 

Valve 

15 

— 

Covar 

16 

Cap 

17 

— 

Switch 

18 

- 

Gasket 

•19 

— 

Plug 

20 

— 

Shiald 

21 

- 

Head 

23 

24 

— 

Spark  Plug  < 

25 

— 

Pump 

25 

Gaskat 

27 

— 

Pin 

28 

— 

Plug 

29 

— 

Gasket 

30 

Filter 

31 

Strainer  w/Pip* 

32 

33 

Tuba 

34 

Clamp 

35 

Gaskat 

36 

Indicator 

37 

38 

Shiald 

*  39 

Gaskat 

40 

Gaskat 

41 

Lead 

'  42 

43 

Cover 

44 

Reinforcement 

*  45 

i  Haatar 

46 

Gasket 

47 

Tuba 

4a 

Cable 

49 

Bracket 

50 

Bracket 

51 

Coil 

52 

Hose 

53 

54 

55 

57L 


Unit  3.0  :  Automotive  Engine  Maintenance,  Repair,  and  Ovethaul  (Conft.) 


Unit  3*0  -  Automotive  Engine  Maintenance,  Repair,  and  Overhaul 
(Con't.)  . 


PERFORMANCE 


Diagnose  the  four  engine  conditions  using  only  the/ given 
vacuum  gauge  readings ♦    Assume  that  the  vacuum  .gauge  is 
correctly  connected  to  the  automobile,  that  the  engine  is 
idling  properly'at  400-500  RPM,  etc.     Findings  must  be^in 
agreement  with  standard  vacuum  gauge  interpretation  and 
findings  of  instructor*  , 


r  </ 

7^X 

31  / 

Reading;  A 
Low  and  steady 


Readigg:  B 

R^pid  vibra- 
tion when  ■ 
engine 
accelerated 


Reading:  C 

Intermittent 
drop  of 
needle,  about 
four  inches 


Reading:  ,C 

Floating  motion 
of  needle,  over 
range  of  four 
to  five  .inches 


Select  one  or  more  possible  problems  from  the  following  and> 
indicate  by  placing  the  number  in  the  blanks  below. 


1.  Low  compression 

2.  Air  leaks 

3.  Lats  ignition  timing 

4.  Wea£  valve  springs 


5.  Sticky  valves 

6.  Faulty  carburetor  adjustment, 
probably  rich  mixture 


Possible  Problems 


You  have  identified  a  possible  engine  problem  through  using 
the  vacuum    gauge  and  obtaining  one  of  the  above  vacuum  gauge 
readings* 

You  decide  to  test  your  diagnosis  by  injecting  penetrating 
oil    into  the  intake  manifold,     If  the  unusual  vacuum  reading 
-stops  temporary,  you  can  be  sure  the  diagnosis  is  correct. 
Which  vacuum  gauge  reading  (A,  0,  C,  0)  did  you  obtain? 

Reading  =   L  


ERLC 
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Unit  3.0 


NAME, 
DATE  . 


COMPRESSION  SYSTEM  TESTING  WORKSHEET 
Eng.  No  Make/Year  


AREA  TESTS    Tests  to  quickly  determine  an  engine's  condition. 

CRANKING  VACUUM  * 
(Steady  reading) 

PCV  TFST 

(Increase  in  cranking  vacuum  with  PCV  pinched) 

IDLE  VACUUM 

(Steady  vacuum,  15"  to  22"),  :  - 


EXHAUST  RESTRICTION 

(Vacuum  increases  at  higher  RPM) 

CYLINDER  BALANCE 

(Less  than  30  RPM  difference) 


Cylinder 
RPM 


RPM  at  start. 
RPM  at  end  _ 


(no  change  in  RPM). 

DETAIL  TESTS    Tests  to  pinpoint  the  problem, 

COMPRESSION 

(Within  specifications) 


Cylinder 
PSI 


Specifications  (from  card): 

 PSI 

 Variation 

CYLINDER  LEAKAGE 

No  leakage  at. valves  or  head  gasket,  less  than  20%  leakage 


• 


o 

ERIC 


Cylinder  # 
'/<  Leakage 


Indicate  location  of  leakage:  I  -  intake  valve         E  -  exhaust  valve 

R  -  piston  rings 


T"3-4  578 


GOOD  BAD 

□  □ 

□  □ 

□  □ 
'   □  □ 

□  □ 


□  □ 


□  □ 


K  -  head  or  head  casket 


Unit  3.0  -  Automotive  Engine  Maintenance,  Repair,  and  Overhaul 
Answer  Sheet 
Identify 
1. 


2. 


car Dure tor 

o. 

choke 

7  " 

manltola 

1  0 

JLZ. 

oxx  cleaner 

9 1 

maniioia 

19 

DXOCK 

17 

o/  • 

head 

AO 

u  xs  trx  du  to  r 

JJ. 

hose 

axr  cxeaner 

1  • 

* 

9 

J. 

A 

c 

J. 

0. 

7 

O 

O. 

9. 

1  n 
1U. 

11* 

1  9 

t  9 

1  A 

15. 

16. 

17. 

18. 

19. 

20. 

21. 

22. 

23. 

24. 

25. 

Performance 

a.    Reading  A:  1,  2,  3 

Reading  B:  4 

Reading  C:  5 

Reading  0;  6 

.  b.    Reading  C:  valves  are  sticking 


ERLC 
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UNIT  4.0  -  FUEL  SYSTEM  MAINTENANCE  AND  REPAIR 
OUTCOME-REFERENCED  TESTS 


Task  4.02 
IDENTIFY 


This  explored  view  of  the  Carter  RBS  shows  most  of  the  parts  of  the 
carburetor.    Identify  those  parts  marked  with  numbers  and  not  labeled. 


a.    e« 

b.  _____        '  f« 


c.   g« 

d.    ' 


CONlCAl  /»A*Htt 


SI|r.J>  CtAfMtAGM  SWING 


SOVtNOtO  MOUNTING  JtACMT 
AQiUlTMtNl  SC«CW 


SOHNO10 
AlStMKY 


OUSING  KfAIN(t 


»««MOtTANC  COU  ANO 


(m(4m01!a<iC  COU 


ti.»omt  in*n  **«o 


o 
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UNIT  4.0  - 


FUEL  SYSTEM  MAINTENANCE  AND  REPAIR 
OUTCOME-REFERENCED  TESTS 


TASK  4.03  -  PERFORMANCE 

On  a  vehicle  provided,  using  given  tools,  equipment,  and  service 
data;  adjust  the  carburetor  to  manufacturer's  specifications 
by  following  the  recommended  procedures.    Idle  set  mxit  be  within 
v/-  50  RPM's  of  the  manufacturer's  specifications.    Tachometer  must 
be  correctly  connected  the  first  time  aift  properly  used.    The  per- 
formance steps  and  the  service  vehicle  must  meet  the  instructor  s 

standards. 

TASK  4.05  -  PERFORMANCE 

On  a  given  vehicle,  using  tools,  equipment,  service  manual  and  parts 
as  necessary  supplied  by  the  instructor;  remove  and  install  or  re- 
place a  carburetor  on  a  given  vehicle.    The  manufacturer  s  removal 
and  replacement  procedures  must  be  followed  100  percent.    Idle  speed 
must  be  set  within  +/-  50  RPM's  of  manufacturer's  specifications.  Th 
•    job  must  be  accomplished  within  less  than  twice  the  flat  rate  manual  ■ 
time.    Performance  must  meet  the  instructor's  standards.. 


TASK  4..06  * 

A  student  finds  liquid  gas  in  the  charcoal  canister  in  the  system 
shown  below: 

Student  "A"  says,  the  pressure- vacuum  valve  is  installed  backwards. 
Student  "B"  says,  tnis  is  a  normal  condition. 
Who  is  right? 

a.  Student  "A"  only 

b.  Student  "B"  only 

c.  both  student  "A"  or  "B" 

d.  neither  student  "A"  nor  "B" 
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UNIT  4.0  -  FUEL  SYSTEM  MAINTENANCE  AND  REPAIR 
OUTCOME-REFERENCED  TESTS 


TASK  4.08 

Identify  the  parts  of  the  FUEL  PUMP  using  the  spaces  provided. 

1.   

2.  

3.   

4. 

5.   

6.   

7.   .  ■ 

8. 

9.   j  

10.   | 

11. 


12. 


TASK  4.10 

Identify  the  parts  of  a  FUEL  TANK  using  the  spaces  provided. 

1.  

2.   

3.   

4.  

5.  

6. 
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UNIT  4.0  -  FUEL  SYSTEM  MAINTENANCE  AND  REPAIR 
OUTCOME-REFERENCED  TESTS 


TAS^K  4.13  «  • 
On  the  following  "drawing  of  a  carburettor,  properly  name  the  labeled  parts. 

TYPICAL  EXPLODED  VIEW-MODELS  2G,  2GC.  2GV     «  I  PARTS 


-17 


39— «a^42 

!  jfc»3 

4of$  |  r 


it- 


5S 


:RIC 


T-4-4 


I. 

2. 

3,' 

4. 

5. 

6. 

7. 

3. 

9. 
10. 
11, 
12. 
13. 
14. 
15. 
16. 
17. 
18. 
19. 
20. 
21. 
22. 
23. 
24. 
25. 
2f6. 
27. 
28. 
29. 
30. 

31. 

32. 

33. 

34. 

35. 

36. 

37. 

38. 

39. 

40. 

41. 

4Z 

43. 

44. 

45. 

46. 

47. 

48. 

49. 

50. 

51. 

52. 

53. 

54, 

55. 

56. 

57. 
58. 
59. 
60. 
61. 
62. 


Gasket  •  choke  cover  a'nd  coil. 
Choke  baffle  plate. 
Screw -  choke  piston  lever. 
Choke  piston  lever  and  link  assembly. 
Screw  -  choke  cover  attaching. 
Retainers  •  choke  cover. 

Gasket  •  Choke  housing.         .,  0 
Screw  -  Choke  housing  attaching. 

Plug  -  Choke  housing. 
Pin  •  Choke  piston. 
Screw  -  Idle  vent  valve  attaching, 
idle  vent  valve  holder. 
Idle  vent  valve. 
Idle  vent  valve  assembly. 
Screw  *  Air  horn  attaching  (long). 
Screw-  Air  horn  attaching  (short). 
Choke  shaft  and  lever  assembly. 

Screw  •  choke  vaive  attaching. 
Pump  shaft  and  lever  assy. 
Clips  -  pump  rod  attaching, 

Fitting  •  fuel  inlet. 
Gasket  -  air  horn.  * 

Power  piston  assembly 
Inner  pump  lever. 
Pump  plunger  assembly. 
Clip -pump  plunger. 
Spring  -  pump  duration. 
Float  hinge  pin. 

Screw  -  Cluster  attaching  (outside). 
Screw  -  Cluster  attaching  (center). 

Gasktt  •  Venturi  cluster. 
Power  valve  and  gaskat  assembly. 
Main  Metering  Jet. 
Retainer  -  Pump  discharge  spring. 
Spring  -  Pump  discharge. 
8a"  **ump  discharge  (steel), 
Sprinq  -  pump  return. 

Choke  rod. 
Fast  idle  cam. 

Screw  -  Fast  idle  cam  attaching. 
Gasket  -  Throttle  body  to  bowl. 
Screw  -  Idle  speed.  ,  * 

Gasket  •  carburetor  to  manifold. 
Spring  -  Idle  mixture  needle. 

Screw  6t  Lockwashtr  •  Throttle  Body 
attaching. 

Choke  -  Vacuum  diaphragm  asstmoly. 
Hose  *  Choke  vacuum  diaphragm. 
Choke  vacuum  diaphragm  assembly. 
Link -Vacuum  diaphragn.  to  choke  lever. 
Lever  •  Choke  shaft  lever. 
Clip  •  Vacuum  diaphragm  link. 


Unit  4.0  -  Fuel  System  Maintenance  and  Repair 
Answer  Sheet 


Task  4.02 

a.  step  up  rod  and  diaphragm  assembly 

b.  choke  valve 

c.  fast  idle  connecting  rod 

d.  fast  idle  cam  & 


e.  accelerator  pump 

f.  float  assembly 

g.  accelerator  pump  plunger 


.Task  4.08 

1. 

2. 

3. 

4. 

5. 

6. 

7. 

8. 

9. 
10. 
11. 
12. 


Task  4.10 

1. 
2. 
3. 
4. 
5. 
6. 
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Unit  4.0  -  Fuel  System  Ma iatenance  and  Repair  (Con1 t«) 


Task  4.13 

I. 

choke  cover  and  coil  assembly 

8. 

choke  housing  assembly 

11. 

choke  piston 

21. 

choke  valve 

25, 

pump  rod 

28. 

needle  and  seat  assembly 

35. 

float  assembly 

38. 

venturi  cluster  assembly 

46. 

float  bowl  assembly 

52. 

throttle  body  assembly 

55. 

screw  -  idle  mixture 

ERIC 
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UNIT  6.0  A  -  JJQGfclNG  SYSTEM  MAINTENANCE  AND  REPAIR 
OUTCOME-REFERENCED  TESTS 

\ 

TRUE /FALSE 

1*>    Ovarueating  causes  loss  of  coolant. 

2.    Overcooling  an  engine  is  as*  bad  as  overheating 

3.    Poor  fuel  mileage  is  a  result  of  overheating, 

4.    The  circulation  of:  coolant  stops  during  overcooling,  * 

5.    The  forced  circulation  system  is  the  most  common  air  cooling 

system. 

6.    An  air-cooled  engine  is  generally  heavier  than  a  liquid-cooled  one 

7.    Coolant  passages  in  the  block  are  called  water  jackets, 

8.    The  coolant  pump  is  usually  driven  by  gears. 

9.    The  heat  exchanger  is  located  in  the  radiator.  , 

10.    The  fan  blows  air  over  the  engine  to  cool  it. 

11.    A  temperature  light  indicated  overheating.  .      I  ^  . 

12.  '   .  An  engine  "pings"  when  it  is  overcooled. 

13.    Coolant  may  be  lost  inside  the  engine. 

14.    Coolant  leaks  may  be  found  with  a  pressure  tester. 

15.   -  Poor  coolant  flow  may  be  caused  by  a  bad  fan  belt. 

16.    A  restriction  in  the  radiator  may  cause  overcooling. 

17.    Scdle  build-up  in  the  water  jackets  may  cause  poor Iheat  flow.  .  ^ 

18.    The  main  reason  for  overcooling  is  a  defective  or  mkssing  thermostat. 

19.  A  malfunction  in  a  fan  clutch  can  cause  poor  air  flow.  \ 


20.  Poor  air  flow  can  be  caused  by  a  slipping  fan  belt. 


\ 
\ 
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Unit  6.0  A  -  Cooling  System  Maintenance  and  Repair  (Con't.) 
MULTIPLE  CHOICE 

1.  Which  of  the  following  type(s)  of  cooling  system  is/are  used 
tpday: 

  a.  liquid' 

b.  air 

c.  both  a  and  b 

d.  neither  a  nor  b 

2.  Which  of  the  following  is/are  caused  by  overcoming: 

  a*  poor  fuel  mileage 

b.  high  emissions 

c.  oil  dilution 

d.  all  of  thevabove 

3.  When  the  engine  is  cold,  coolant  flows: 

  a.      into  the  bottom  radiator  tank 

b.  through  the  heat  exchanger 

c.  only  through  the  block 
d*      none  of  the  above 

* 

*        4.    A  vacuum  is  prevented  in  the  radiator  by  the: 

  a.      pressure  cap 

,  b.      coolant  recovery  system 

c.  *  thermostat 

d.  none  of  the  above 

5.  Which  of  the  following  is /are  a  type  of  fan: 

  a*  flex 

b.  fixed  blade 

c.  clutch- 
d*  all  of  the  above 

6.  Coolant  may  be  lost: 

  a.  inside  the  engine 

b.  outside  the  engine 

c*  both  a  and  b 

d.  neither  a  nor  b 

7.  Overheating  may  be  caused  by: 

  a.  poor  heat  flow 

b.  poor  coolant  flow 

c»  poor  air  flow 

d.  all  of  the  above 

T-6-2 
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Unit  6.0  A  -  Cooling  System  Maintenance  and  Repair  (Con*tO 


8«    Poor  air  flow  may  be  caused  by: 

  a*  clogged  radiator  fins 

b.  a  slipping  fan  belt  * 

c  a  defective  fan  clutch 

d.  all  of  tfie  above 

9.  -Poor  heat  flow  may  be  corrected  by: 

  a.  flushing 

b.  •  hydrometer 

c.  reverse  flushing 

d.  all  .)f  the  above 

10.    The  coolant  strength  may  be  determined  with  a: 
  a.  pump 

b.  hydrometer  V 

c.  pressure  tester 

d.  all  of  the  above 
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UNIT  6.0  A  -  COOLING  SYSTEM  MAINTENANCE  AND  REPAIR 
OUTCOME-REFERENCED  TESTS 


TASK  6.04 

'  Identify  tht  parts  of  the  THERMOSTAT  in  the  spaces  provided. 

1.  ^  


T-6-4 


587 


UNIT  6.0  B  -  AUTOMOBILE  HEATER  MAINTENANCE  AND  REPAIR 
OUTCOME-REFERENCED  TESTS 


Identify  the  main  components  of  the  heating  system  in  the  spaces  provided. 


I. 
2. 
3. 


4. 
5, 


In  the  spaces  provided  describe  the  purpose  of  each  part  listed  below. 

j 

Blower  — 


Heater  Core 


ERIC 
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Unit  6.0  B  -  Automotive  Heater  Maintenance  and  Repair  (Con't.) 


TRUE /FALSE 

1.    The  heater  assembly  is  designed  to  heat  the  inside  of  the  car. 

2.    Hot  coolant  from  the  radiator  is  routed  to  the  heater  core. 

3.    Air  is  directed  over  the  heater  core  to  warm  the  air  inside 

the  car. 

4.    The  only  job  of  the  air  conditioner  is  to  cool  the  air. 

5>    Refrigeration  systems  cool  by  evaporation. 

6.    The  substance  that  carries  heat  away  is  called  refrigerant. 

7.    The  refrigerant  used  in  most  automotive  air  conditioners  is  called 

R-12. 

8.    The  moisture  content  in  the  air  is  its  humidity. 

9.    A  refrigerant  boils  at  a  very  high  temperature. 

10.    The  refrigeration  cycle  describes  how  air  conditioning  works. 

/ 
/ 

MULTIPLE  CHOICE 

1.  The  heat  in  a  heater  sytem  comes  from: 

  a.  outside  air 

b.  exhause  manifold 

c.  radiator  coolant  ^  .  . 

d.  none  of  the  above 

2.  Air  is  directed  over  the  heater  core  by  the: 

  a.      engine  fan 

b.  compressor 

c.  blower 

d.  none  of  the  above 

3.  Refrigerant  is  circulated  by  the: 

  a.  evaporator 

b.  compressor 

c.  blower 

d.  nore  of  the  above 
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Unit  6.0  B  -  Automotive  Heater  Maintenance  and  Repair  (Con't.) 

4.  The  heat  exchanger  in  the  air  conditioner  is  called  the: 

  a  •  evaporator 

b.  compressor 

c.  heater  core 

d.  none  of  the  above 

5.  Refrigerant  flow  is  controlled  by  the: 

____  a.  condenser 

b.  evaporator 

c.  expansion  valve 

d.  none  of  the  above 

TASK  6.05  -  PERFORMANCE 

On  an  automobile  provided  by  the  instructor,  using"  furnished  tools 
equipment,  and  service  information;  performance  test  the  heating 
system  and  diagnose  malfunctions.    The  problems  identified  must 
agree  100  percent  with  the  instructor's  findings.    The  instructor1 
standards  must  be  met.    The  task  must  be  accomplished  in  one  hour. 


5-^0  T-6-7 


UNIT  6.0  C  -  AUTOMOTIVE  AIR  CONDITIONER  MAINTENANCE  AND  REPAIR 

OUTCOME-REFERENCED  TESTS 


Identify  the  parts  of  an  AIR  CONDITIONING  SYSTEM  in  the  spaces  provided 
below. 


ERIC 


i. 

2. 
3. 
.4. 
5. 
6. 
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TJNIT  7.0  -  ELECTRICAL  AND  IGNITION  SYSTEMS 
OUTCOME-REFERENCED  TESTS 

j      _ 

MATCHING 

Match  the  terms  on  the  right  with  the  drawings  on  the  left. 


7.  -AA\r 


$.  AW 

•r* 


10.  4- 

n. 

12. 
13. 

H.  — ||l 

*  -© 


A.  Resistor. 

3.  Circuit  Breaker. 

J.  Rheostat. 

C.  Vfrts  Crowing  • 

Hot  Connecftc/, 

K.  Transistor. 

0.  Fuji. 

F.  Wi7«  Oosi'ng  * 

Ccnnvcfed. 

M.  Niaativ*. 

G.  Positiv*. 

M.  Condenser. 

H,  Terminal. 

0.  Ground. 
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UNIT  7.0  -  ELECTRICAL  AND  IGNITION  SYSTEMS 
OUTCOME-REFERENCED  TESTS 


MATCHING 

You  are  checking  the  spark  plugs  and  spark  plug  wires  on  a  given  auto- 
mobile because  the  owner  reports  a  skip. 

Match  the  best  description  on  the  right  with  the  drawing  on  the  left. 


1. 


2. 


4. 


SHUNTED  IGNITION 


CAUSE 


Scar*  jumos  from  one  ctoostt  to  anotner. 
Fuel  ignites,  taut  timing  isretaread. 


Cracfc  in  sprrk  plug  insulator  snort  circuits  volt* 
agt  to  ground. 


a* 


b. 


c. 


d. 


e. 

f . 


Electrodes  bent  or  so 
badly  eroded  available 
voltage  is  insufficient  to 
jump  across  it. 

Procedure  -  Determine  the 
cause.    Correct  the  condi- 
tion before  replacing  the 
plug* 

Procedure  -  Replace  spark 
Plug. 


FLASHOVSn 

Detonation  or  pre-ignition. 
Replace  all  spark  plug  wires. 
Bad  Fuel. 


er|c 
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UNIT  7.0  -  ELECTRICAL  AND  IGNITION  SYSTEMS 
OUTCOME-REFERENCED  TESTS 


TASK  7.05 


You  have  taken  a  specific  gravity  reading  of  given  batteries.  Interpret 
the  following  readings. 


L. 


2. 


1.140 


1.200 


a.  Charged 

b.  3/4  Charged 

c.  1/2  Charged 

d.  1/4  Charged 

e.  About, to  fall 

£♦  No  charge 

g.  Plates  and  separators 
in  bad  condition 

h«  Good  condition 


3. 


1.230 


1.230 


UNIT  7.0  -  ELECTRICAL  AND  IGNITION  SYSTEMS 


OUTCOME-REFERENCED  TESTS 


TASK  7.11 


PERFORMANCE 

Using  a  given  timing  light  and  engine,  hook  up  and  use  an  ignition  timing 
light  to* locate  the  timing  marks  for  a  vehicle  and  check  the  timing 
against  given  specifications.    Your  findings  must  be  100  percent  accurate 
and  agree  with  the  findings  of  the  instructor. 


0 
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S  tudent 
Section 


Date 

\ 


Ins true 


! 


PERFORMANCE  JOB  SHEET  -  ADJUST  IGNITION  TIMING 


Make  of  Car 


Model 


Time\  Started 


Time  Finished 


;  \ 


fA  Check 


Year 


Totial  Time 

\ 


Flat  Rate  Time 


Special  Tools,  Equipment,  Parts,  and  Materials 
Timing  light   


Tachometer 


References 

Manufacturer's  Shop  Manual 
Repair  Manual   


Service  Bulletin 
Specifications 


Look  up  the  following  specifications  and  write  it  ijti  the  spac4  provided 


below^ 

Ignition  timing  dimension 


/ 
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UNIT  7,0  -  ELECTRICAL  AND  IGNITION  SYSTEMS 
OUTCOMES-REFERENCED  TESTS 


TASK  7.18 
1.     The  below  meter  reading  is: 

 ;   a.  8.5  ohms 

b.  85  ohm? 

c.  850  ohms 

d.  8,500  ohms 


2.    The  below  meter  reading  is: 


a. 
b. 
c. 
d. 


4.9  volts 
5.08  volts 
5.4  volts 
5.8  volts 


4,0V 


i 


.40V 


ERIC 
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UNIT  7.0  -  ELECTRICAL -AND  IGNITION  SYSTEMS 
OUTCOME-REFERENCED.  TESTS 


TAJK  7.26 

On  the  following  drawing,  identify  the  correct  field,  armature,  and 
battery  terminals. 


1. 

2. 
3. 


a.  battery 

b .  armature 

c.  field 


55 


~ . — i — i 


I  -f  VOlTA4£>  v'  ^rX" 
v  [RECUIATOR    •"-{-  '  " T 


RCSISTOR 


J-CIRCOir  8REAKER 

In33 — *n 


BATTERY 


9 
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■  UNIT  7.0  -  ELECTRICAL  AND  IGNITION  SYSTEMS 
OUTCOME-REFERENCED  TESTS 


TASK  7.23 


Bite 


1 .    If  the  tail  lights  and  rear  side  marker  lights  fail  to  operate  in 
the  above  circuit,  but  the  license  plate  light  does,  the  MOST 
LIKELY  cause  is: 


a.  wire  £  open 

b.  wire  D  open 

c.  ground  wire  G2  missing 

d.  ground  wire  G4  missing 


Refer  to  the  circuit  diagram  for  question  1.    The  left  inboard  and 
left  outboard  high  beam  filaments  do  not  work.    Both  right  side 
high  beam  filaments  operate.    Both  low  beams  are  okay.    What  could 
be  wrong? 

  a.  wire  A  open 

b.  wire  B  open 

c.  wire  C  open 

d.  ground  wire  G3  missing 


9 
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SUN  VAT-40/28 

STARTING  fe^lk 


S  .  AND 

CHARGING 
SYSTEM  TEST  REPORT 


Customer  Name-- 
Address  


Phone  , 


.Deto. 


.  License . 


Make/ Year/ Model. 
Engine  


 City/Slat©  

Miiftag*  MtUag*  sines  Tune-Up„ 


Carburetor. 


.Transmission—Auto  □  Std  □ 
Ign.  Type  


Air  Conditioning  Yes  □  No  □ 
 Battery  Age  


Reason  For  Tests  , 


Tested  By  . 


VISUAL  INSPECTION 

COMMENTS 

GO 

NO 
GO 

BATTERY  CASE/  HOLDDOWN 

WATER  LEVEL/ SPECIFIC  GRAVITY  * 

> 

CABLES  ANO  TERMINALS 

ALTERNATOR/ ACCESSORY  BELTS 

ALTERNATOR  AND  REGULATOR  WIRING 

BATTERY  RATING  CHECK 

READ 

BATTERY 
SPECIFIED  FOR 
VEHICLE 

BATTERY  IN 
VEHICLE 

GO 

,  NO 
GO 

AiMPERE  HOUR  RATING  (20  HOUR) 

SPEC, 

•Card 

"   '    '  "  '  '4  

^COLD  CRANKING  AMPS  ATO*  F. 

SPEC. 
CARD 

STARTING  AND  CHARGING  SYSTEM  TESTS 

TEST  MODE 

TESTS                         |  READ 

ENTER 
SPECIFICATIONS 

TEST 
RESULT 

GO 

NO 
GO 

#1 

BATTERY  AND 

STARTING 

SYSTEM 

BATTERY  LOAD 

AMMETER 

LOAD  VOLTAGE 

VOLTMETER 

STARTER  CURRENT 

AMMETER 

CRANKING  VOLTAGE 

VOLTMETER 

»2 

CHARGING 
SYSTEM 

ALTERNATOR  (GENERATOR) 
OUTPUT 

AMMETER 

_ 

*2A 

(IF  WIS  NO  GO) 
CHARGING 
SYSTEM  WITH 
FIELD  JUMPER 

ALTERNATOR  (GENERATOR) 
OUTPUT  WITH  VOLTAGE 
REGULATOR  BYPASSED 

AMMETER 

"  *3 
VOLTAGE 
REGULATOR 

VOLTAGE  REGULATION 

VOLTMETER 

H 

DIODE- 
^STATOR 

DIODES  AND  STATOR 
CONDITION 

0/S 
SCALE 

OK  BANO 

■ 

BATTERY 
DRAIN 

SHORTS  IN 
ELECTRICAL  SYSTEM 

AMMETER 

ZERO  ' 

* 

1 
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UNIT  7.0  -  ELECTRICAL  AND  IGNITION  SYSTEMS 
OUTCOME-REFERENCED  TESTS 


TASK  7.27 

I.    The  RPM  reading  in  this  picture  of  a  dual  range  tachometer  is: 


a.  about  500  RPM 

b.  about  1500  RPM 

c.  about  2600  RPM  * 

d.  none  of  the" above 


On  the  given  conventional  ignition-system  waveform  at  the  top  and 
an  electronic  ignition-system  waveform  at  the  bottom,  identify  the 
following: 


I. 
2. 
3. 
4. 
5. 
6. 
7. 
8. 


transistor  turns  on 
"po±mrs-"open~  - 
firing  line 
transistor  shuts  off 
points  close 
spark  line 
firing  section 
dwell  section 


I  I    I  ntermedbte 

l     G.     I  Section 


/. 


-» — i 
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Unit  7.0  -  Electrical  and  Ignition  Systems 

k 

Task  7.27\  (Con't.) 

3.    Whicn^etter  on  the  following  scope  pattern  indicates  where  the 
point£^lose? 


a.  at  A 

b.  at  B 

c.  at  C 

d.  at  D 


4^L 


ERIC 
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Student   „  i   Date 

Section      Instructor's  Check  _ 


PERFORMANCE  JOB  SHEET  -  ADJUSTING  DWELL 


Make  of  Car   Model  m  Year 


Time  Started  ;  Time  Finished   Total  Time 

Flat  Rate  Time  or  Recommended  Tjime  ^  


Special  Tools,  Equipment,  Parts •>  and  Materials 
Dwell  '   


/ 


7 


References               \  ' 
Manufacturer's  Shop  ^Manual 
Repair  Manual   


Service  Bulletin  -~ 
Specifications 


Look  up  the  following  specification  and  record  it  in  the  space  provided 
below. 

Dwell  or  Cam  Angle  .   
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Task  7.27 


SUN  TUT-.1015 


P*~~     ENGINE  PERFORMANCE  TEST  REPORT 


# 


Customer  Name . 
Address  


Make/Year/Model. 
Engine  


Carburetor.. 


Reason  ForTests 


JHione. 


.Date. 


City/State 
.Mileage  


.License , 


.Mlfeage  Since  Turie-Ux. 


 Transmission-Auto    □     Std     □  Air  Conditioning-Yes     □     No  □ 

Jgnitlon  Type  Air  Pump-Yes    □     No    □     Converter-Yes     □     No  □ 


Tested  By 


TEST  MODE 

TESTS 

READ 

ENTER 
SPECIFICATIONS 

— ( 
TEST 

RESULT 

GO 

NO 
GO 

#1 

CRANKING 

COIL  OUTPUT 
STARTER  CURRENT 

SCOPE  (OISPLAY) 
AMMETER  \ 

KV  (MIN) 
AMPS  (MAX) 

8A1TERY  VOLTAGE 
\  ENGINE  VACUUM 

VOLTMETER 
VACUUM  GAUGE 

VOLTS  (MIN) 
STEAOY  I 

\ 

#2 

CHARGING 


CHARGING  SYSTEM 


DIODE  STATOR 


AMMETER 


SCQPE  (ALT) 


4 


*3 

IDLE 


RPM 


OWELL 


INITIAL  TIMING 


ENGINE  VACUUM 


PCV 


SHOWS  CHARGE  Sffgjffi 


EVEN  R5RPLE 


TACHOMETER 


DWELL  METER 


WG 
IMil 


TIDING  LIGHT 


VACUUM  GAUGED 


TApa  VACUUM  GAUGE 


#4 

1200  RPM 

LOW 
CRUISE 


COIL  POLARITY 


SPARKPLUGS 


MAX  COIL  OUTPUT 


SECONDARY  INSUL 


SECONDARY  RESISTANCE 


COIL  CONDENSER 


BREAKER  POINTS 


CYLINOER  TIMING 


RPM 


DEGREES 


OEGREES 


INCHES 


RPM -VAC 


SCORE  (DISPLAY) 


S(f  ORE  (DISPLAY) 


SCORE  (DISPLAY) 


S<pORE  (DISPLAY) 


SCOPE  (RASTER  SHIFT) 


SCOPE  (RASTER  SHIFT) 
"SCOPE  (RASTER  SHIFT) 


:OPE(SUPER-CONV) 


VISUAL 


KV 


KV(MIN) 


VISUAL  ' 
VISUAL  / 


VISUAL  / 


VISUAL  / 
V1J5UAL/ 


#5 

CYLINDER 
POWER 
BALANCE 

ENGINE                     •  1 

Tachometer 

dASEl 

3PM 

-. 

\  1 

SHORTEO 
RPM 

t 

2 

■13 

i 

,  5 

'6  ' 

7 

8 

u 

i 

77 

*6 

SNAP  ACCEL* 

PLUGS  UNDER  LOAO 

SCOPE  (DISPLAY)                 ;  KV 

J 

#7 

2500  RPM 
HIGH 
CRUISE 


TIMING  ADVANCE 


DWELL  

CHARGING  VOLTS 


ENGINE  VACUUM 


TIMING  LIGHT 


DWELL  METER 


VOLTMETER 


VACUUM  GAUGE 


DEGREES 
DEGREES 
VOLTS 


INCHES 
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UNIT  7.0  -  ELECTRICAL  AND  IGNITION  SYSTEMS 
OUTCOME-REFERENCED  TESTS 


TASK  7.29-a 

You  are  making  a  resistance  check  on  a  General  Mor.ors  HEI  system.  Look 
at  Figure  1. 


FIGURE  1. 
OHMMETER  CHECKS 
OP  COIL 


1*    Ohmmeter  set  up  (1)  reads  .5  ohms.    According  to  this  reading,  you 
should : 

 '       a.  replace  the  coil 

b.  go  to  the  next  step,  since  the  reading  is  correct 

c.  neither  of  the  above 

d.  check  yokr  ohmmeter  range  setting 

2.  Ohmmeter  set  up  (2)  reads  20,000  ohms.    According  to  this  reading, 
you  should: 

  a.  remove  coil  from  cap  and  check  again 

b.  go  to  the  next  testing  step,  the  reading  is  within  an 
acceptable  range 

c.  replace  the  coil 

d.  switch  ohmmeter  range  setting  to  lower  range  and  read  the 
scale   

3.  In  the  ohmmeter  set  up  (2)  of  Figure  1.,  assume  Chat  the  resistance 
reading  (ohms)  indicates  a  problem.    Answer  the  following 
true-false  question:  ' 

  A  bad  center  button  or  broken  spring  can  "cause  an  incorrect 

reading.  . 


ERIC  < 
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Unit  7.0  -  Electrical  and  Ignition  Systems  (Con't.) 
Task  7,29-b  ... 

You  are  continuing  to  make  resistance  checks  on  a.G.M.  HEI  system.  Look 
at  Figure  2  below* 


1.    You  are  reading  the  ohmmeter  set  up  (1) ♦    Throughout  the  vacuum 
range,  the  ohmmeter  reads  infinity  at  all  tjimes: 

  a.  you  have  the  meter  leads  shorted 

b.  the  meter  leads  are  open  somewhere 

c.  the  resistance  is  incorrect,  replace  pick-up  coil 

d.  resistance  is  correct,  proceed  with  next  step  in  check 

1.    You  now  are  observing  the  ohmmeter  reading  in  set-up  (2)* 

Throughout  the  vacuum  range,  the  ohmmeter  reads  +/-  1000  ohms  at 
all  times*    Assume  all  preparations  are  correct  for  the  test: 

'   a.  a  reading  of  500-1500  ohms  is  typical  ~ 

b,  replace  the  pick-up  coil,  the  resistance  is  incorrect 

c.  a  malfunction  exists,  the  resistance  should  vary  with 
throughout  the  vacuum  range 

d»  replace  the  module,  the  reading  should  be  infinity. 
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Unit  7.0  -  Electrical  and  Ignition  Systems 


Answer  Sheet 


Matching 


1. 

b 

2. 

d 

3. 

c 

4. 

f 

5. 

h 

6. 

i 

7. 

a 

8. 

j 

9. 

1 

10. 

g 

11. 

m 

12. 

e 

13. 

n 

14. 

0 

15. 

k 

Tasks  7.01  -  7.03 


a.  spark  plugs 

b .  coil 

c.  vacuum  advance 

d.  distributor  (points,  condenser,  rotor) 

e.  spark  plug  leads 

Task  7.01  -  7.02 

1. 
2. 

3." 
4. 
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Unit  7.0  -  Electrical  and  Ignition  Systems 


Answer  Sheet  Con't.) 


Task 

7.05 

Task 

7.29-a 

1. 

f 

1. 

b 

2. 

d 

2. 

b 

3, 

3, 

true 

4, 

a 

Task 

7.18 

* 

Task 

7.29-b 

1. 

c 

i. 

d 

2 

**  • 

d 

2. 

Task 

7.26 

• 

1. 

c 

u 

• 

3. 

a 

7  2^ 

1 

n 

2 

r» 

Task 

7.27. 

1 

*-  • 

d 

2. 

1. 

g 

2. 

c 

3. 

a 

A. 

h 

5. 

b 

6. 

f 

7. 

d 

8; 

e 

3. 

c 
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UNIT  8.0  B  -  DRIVE  TRAIN  .WITH  MANUAL 
TRANSMISSION  MAINTENANCE  AND  REPAIR 

OUTCOME-RErSRENCED  TESTS 


TASK  8.02 

Identify  the  parts  of  the  .UNIVERSAL  JOINT  in  the  space  provided. 


1. 

2. 
3. 
4. 
5. 
6. 
7. 
8. 


9. 
10. 
II. 
12. 
13. 
14. 
15. 


•ERIC 
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UNIT  8.0  B  -  DRIVE  TRAIN  WITH  MANUAL 
TRANSMISSION  MAINTENANCE  AND  REPAIR 

OUTCOME-REFERENCED  TESTS 


TASK  8.05 

Identify  the  parts  of  the  HYDRAULIC  CLUTCH  LINKAGE  in  the  spaces 
provided  below. 


1. 

2. 

3. 

4. 

5. 

6. 

7. 

8. 

9. 
10. 
11. 
12. 
13. 
14. 
15. 
16. 
17. 
18. 
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UNIT  8.0  B  -  DRIVE  TRAIN  WITH  MANUAL 
TRANSMISSION  MAINTENANCE  AND  REPAIR , 


OUTCOME-REFERENCED  TESTS 


0 

ERIC 


TASKS  8.07,  8,08,  and  8.09  x  j 

Performance  Job  Sheet  -  Four-Speed  Transmission  Pa^ts  Identification 


Identify  the  parts  of  a  four-speed  transmission  in  the  spaces  provided 


J. 


i. 

2. 
3. 
4. 
5. 
6. 


7. 

8. 
.  9. 
10. 
11. 


/ 


f  i 
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UNIT  8.0  B  -  DRIVE  TRAIN'  WITH  MANUAL 
TRANSMISSION  MAINTENANCE  AND  REPAIR 

OUTCOME-REFERENCED  TESTS 

TASKS  8.10,  8.11,  8.12,  and  8.13 

On  the  pictoral  of  a  Ford  DRIVE  AXLE  ASSEMBLY  using  an  integral 
differential  carrier,  identify  the  parts  labeled  a-g. 


a. 
b. 

cl 
d. 


&  tifr  ^^Qh^ THRUST  WASHER 


SHAFT  RETAINER 


SEARING  A0JUSTIN<3  NUT 


BEARING  CUP 
NG 

RING  GEAR  ATTACHING  BOUT 


ADJUSTING  NUTLOCK 


BEARiNG  CAP 

VENT 


PINION  LOCATING  SHIMS 

BEARING 


WHEEL  BEARING  RETAINER 
HUB  BOLT  "^v^ 


AXLE  SHAFT 


|  AXLE  SHAFT  SEAL  BEARING  PRRLOAO  SPACER 
WHEEL  BEARING 


AXLE  HOUSING 
FILLER  PLUG 

8 EARING  CUP 
BEARING 
^SEAL 


OErLECTOR 


WHEEL  B^APING  RETAINER 

r 
u 


NUT 


ERLC 
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UNIT  8.0  B-  DRIVE  TRAIN  WITH  MANUAL 
TRANSMISSION  MAINTENANCE  AND  REPAIR 


OUTCOME-REFERENCED  TESTS* 


MULTIPLE  CHOICE 

1.    As  the  clutch  pedal  is  pressed  down,  the  release  levers  will  move 
the  pressure  plate  away  from  the: 


  a.  throwout  bearing 

b.  clutch  disc 

c.  clutch  cover 

d»  apply  springs  >%  o 

2.    Semi-centrifugal  clutch  weights  are  generally  located  'on  thd: 

a*  flywheel 
1     b.  pressure  plate  springs 
c*  clutch  shaft       !  / 

d.  release  levers 


3.    The  universal  joint  pictured  belo&:  ^ 


a.  is  a  constant  velocity  u-joint 

b.  does  not  transfer  motion  at  uniform  speed 

c.  is  a  double  Cardan  u-jointr 

d.  both  a  and  c 


A  manual  transmission  slips  out  of 
by: 


gear.    This  can  be  caused 


a.  the  transmission  loose  on  the  bell-housing 

b.  a  worn  countershaft 

c.  both  a  and'b 

d.  neither  a         b  . 


9 

ERLC 
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PERFORMANCE  JOB  SHEET  -  DRIVE  ;LINE 


NSPECTION 


Before  you  begin:" 
Make  of  Car 

Model  i 

I 
1 

j  Year 

Time  Started 

 n  

Time  Finished        I      ,  > 

i 

{Total  Time 

Flat  Rate  Time                                             -i  \ 

Special  Tools,  Equipment 

i 

,  Parts j  and  Materials 

■    1  • 

Dial  Indicator 


References  # 
Manufacturers  Shop  Manual 
Repair  Manual   


V 


Service  Bulletin 
Specifications 


7 


f 


Look  up  the  following  specification  and  /record  it  in  the  space  provided 
below*  *      ;  \      *  * 


Drive  Shaft  Runout 
PROCEDURE 


1*    Undercoating,  mud,  or  any  foreign  material  on  one  side  of  the  drive 
shaft  can  throw  it  out  of  balance*    A  dent  in  the  steel  wall  of  the 
drive  shaft  can  also  cause  it  to  vibrate*    The  drive  shaft  should 
be  inspected  visually  ftfr  th^se  problems* 

2.    Inspect  universal  joint  flartge  bolts  and  components  in  the 
universal  joints  and  replace  as  necessary* 


UNIT  8.0  C  -.AUTOMATIC  TRANSMISSION 
MAINTENANCE  AND.  REPAIR. 

OUTCOME-REFERENCED  TESTS 


TASK  8.13 


Performance  Job  Sheet 
Automatic  Transmission  Parts  Identification 


Identify  the  parts  of  an  automatic  transmission  by  writing  the  names  in 
the  spaces  provided. 


1. 
2. 
3. 
4. 
5. 
6. 
7. 
8. 
9. 


10. 
11. 
12. 
13. 
14. 
15. 
16  ) 
17. 

18. , 
8 


I  * 

Student 
Section 


Make  of  Car 


Time  Started 


Flat  Rate  Time 


Date 


Instructor's  Check 


PERFORMANCE  JOB  SHEET 
OVERHAUL  /AN  AUTOMATIC  TRANSMISSION 


'  Model 


Year 


Time  Finished 


Total  Time 


Special  Tools,  Equipment,  Parts,  and  Material, 

Transmission  fluid  Overhaul  set  for  transmission  involved 
Clutch  compressing  tool  Slide  hammer 
Dial  indicator                         Lock-ring  pliers 
 -   Inch/ pound  -torque  wrench 


References 

Manufacturer's  Shop  Manual 
Repair  Manual   


Service  Bulletin  ;    .   ,  ;  

Specifications 

Look  up  the  following  specification  and  record  it  in  the  space  provided 
below* 


Ir.put  shaft  end-play 


Front  pump  bolt  torque 


Valve  body  to  case  bolt  torque 
Band  adjustment  specifications 


NOTE:         Checklist  for  overhauling  automatic  transmission  should  be 
ysed  to  rate  performance. 
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UNIT  8.0  C  -  AUTOMATIC  TRANSMISSION 
MAINTENANCE  AND  REPAIR 


PERFORMANCE 


Road  test  a  given  vehicle  with  a  possible  transmission  problem  and 
diagnosis  the  problem^Tith  100%  agreement  with  the  diagnosis  of  the 
instructor  or  textbook,  based  on  available  or  provided  data. 


(Use  a  ffl 
similar  to  the 


Transmission 


Road  Test  Chart11  and  a  "Diagnosis.  Check  List11 
samples  attached.) 


\ 


/ 1 


\ 
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TRANSMISSION  ROAD  TEST  CHART 


Tt*t  f*f  Alt  ft«ng*t 


Hank 

0*by*rf 

N«riMii 

N 

* 

H 

o.: 

t 

1**10*  TO  tOAD  TEST- 

chick  cowecT  nuio  uva 

Atm  THE  ROAD  TEST  — 

JtEH*  TO  THE  DIAGNOSIS  CU10E  K3* 

comections  rot  mount  inoicateo- 

•  ST  THE  «OA0  TEST. 

t»  h«  ifitftdtd  ft*  mtt'fm  f  * 

total* 


0»1  K«»7« 


Shift  Vt*h  •*  WH 


1.2 


4CyL 
V-t 


MS 
10-1S 


2-3 


*Cyl 


10*20 
20-30 


OX 


HlfK 


'Shift  Qv«lihf 


si* 


Q**4  ThfcttU  0«w*thtfH 
3-1 


4Cyl. 


5-10 


3-2  ■   

2» 

Tfc  rente  Thfogh  frmai  UpihitH 


V-t 


15-20 


S-10 


Ml 
1  T2 


2-3 


4CyL 

V-t 

6CyL 


35-43 
3S-4S 


55-70 
60-75 


3-2 


4CrS. 
V4  


30-45 
55-45 


2-1 


4CyU 
V4 


2040 
2S4S 


Trorffc  Wtnnl*  Upshifts 

(MW#f«J»  »h#«nU)  la  »b+««»  2-3  mwhill  o«  30-35) 


3-2 


•  Cyt. 
V-t 


5045 
SS4S 


(MWniti  ihfitU  <♦  *Wt«M<  2»3  wy»Wt  ■»  30O3) 


Him 


Manual  0*wn»Stfn  r>     3rd  Gw 
0-1  0*2  R*>g»  ID«  N*»  M«k«  Shilt 
AWy«  70  MPM) 


T~iT- 


i  Upshift* 


24 


6Cyl. 
V.| 


10-20 
10-20 
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Unit  8.0  C 


9 
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AUTOMATIC  DIAGNOSIS 
TRANSMISSIONS  CHECK  SHEET 


R.O. 


Trans. 


Engine 


GiUe  on 
Wheel 


(heck.  1cm 


□  B— TRANSMISSION  FLUID 

1.  Level  •  

2,  Condition   


G  C  —  ENGINE 
Idle 

Power  — 


\ 


CD  —  EGR  SYSTEM 

□  K  —  LINKAGE 

Downshift   

Manual   


□  F  — SHI  FT  TESTS 


Throctle 
Opening 

Shift  Points  iMPH) 

Ringe. 

Shift 

Record 
Actual 

Record 
Spec 

Minimum 
1  Above 

D 

12 

D 

2.1 

D 

y\ 

Vjcuuml 

1 

:«! 

To  Deu-ni 

1) 

1-2 

I  Torque 

n 

•2-3 

Demand) 

Thru  Detent 
iwiUc  open 
Throrle) 

D 

1-2 

1) 

D 

!      0  ' 

M  or  U| 

-  G  —  PRESSURE  TEST 


r 

Knpine 
RPM 

Manifold 
Vacuum 
In-Hvj 

Throttle 

Range 

PSI 

Record 
Awtu.il 

Record 
Spec. 

tillr          Ahove  12 

Closed 

P 
\ 
0 

> 

I 

R 

i 

i 
* 

•  A<  Required  1  10 

As  Required 

o. :.  i 

\f  Rcqtnrcti  j  Helo*  \ 

i  ! 

Wide  Open 

i) 
i 

R 

i 

1  

Results 


Range 

Specified 
Knpinc  RPM 

-  Record  Actual 
F.nftinc  RPM, 

D 

t 

R  . 

Results 


O  1  —  GOVERNOR  TEST 
Cutback  Speed  <C3.  G4.  C6) 

10"  Vacuum  M  PH 

0-2"  Vacuum  MPH 

Pressure  at  MPH  (FMX) 

10  PSI  " 

20  PSI 

XL=  -  PSI 

□  *  J  —  LEAK.  TEST 

CHECK  THESE 

CONVERTER  ARKA 
OIL  PAN  GASKET 
FILLER  WBESEAl. 
COOLER/CONNECTIONS* 
I. EVER  SHAFT  SKALS 
PRESSURE  PORT  PLUGS 
KXTENSION'CASfi  GASKET  - 
EXTENSION  ShAl^BUSHING  - 
SPEEDOMETER  ADAPTER  - 
SERVO  OVERS 
AIR  VENT 
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OK 


OIL/FLUID 
•(COLOR) 


•Color 
Code% 

Auto.  Trans. 

Red  . 

Power  Steering 

Yellow^Gretn 

Engine  Oil 

Golden  Brown 

a 


a 
a 
□ 
□ 
□ 
□ 
□ 
□ 
□ 
□ 


K  —  VACUUM  HOSE  ROUTING 
L  —  BAND  ANr  SERVO 

1.  Intermediate  Band  Adj. 

2.  Reverie  Band  Adj. 

3.  Polished.  Glazed  Band.  Drum 

M  —  DRIVESHAFT.  U-JOINTS.  ENGINE 
MOUNTS  - 

P  -  VALVE  BODY  DIRTY.  STICKING 

Q —  INTERNAL  LINKAGE 

R  _  VALVE  BODY  BOLT  TORQUE 

S_  AIR  PRESSURE  TEST 

T  —  MECHANICAL  PARTS 

U  —  VERIFY  PROBLEM 

V  —  VALVE  BODY  MOUNTING  FACES 
W  _  SPEEDO  DRIVEN  GEAR 

X  —  VACUUM  TO  DIAPHRAGM 

Y  —  CHECK  DIAPHRAGM  FOR  LEAKAGE 


REFER  TO  DIAGNOSIS  WHEEL  OR  TO  CAR 
DIAGNOSIS  MANUAL  FOR  ACTION  TO  TAKE 
ON  ANY  "SOT  OK"  CONDITION. 


SAMPLE 
INSTRUCTOR'S  CHECKLIST 
OVERHAUL  AUTOMATIC  TRANSMISSION 


Cleaned  entire  outside  of  the  transmission  prior  to  dis?-s»enbly 
with  a  steam  cleaner*.  , 

'  '  «*» 

(  )    All  openings* plugged  to  prevent  the  entrance  of  water 
into  the  transmission. 

*  •  •  » 

Removed  torque  converter  by  simply  pulling  it  off  the  stator  t 
reaction#Shaf t.  *  "  • 

(  )    Converter  placed  in  a  pan  upside  down  to  drain.    The  fluid 
that  circulates  through  the  transmission  also  circulates 
through  the  torque  converter.         '  -  <„ 

t  )    If  there  is  any  evidence  of  contaminated  fluid  either  in 

the  transmission  or  in  the  drained  fluid  from  the  converter, 
the  converter  flushed* 

Prior  to  disassembly,  checked  transmission  for  gear  train  end-play. 

(  )    End-play  is  measured  with  a  dial  indicator.    Checked  planet 
gears  for  too  much  play-     (  )    Play  is  corrected  by  one  or 
more  selective  thrust  washers  inside  the  transmission. 

Turned  transmission  upside  down  and  removed  the  pan.  .Screen  and 
valve  body  detached  by  removing  their  hold*  dcvn.  bolts.- 

(  )    Observed  and  noted  check  balls  under*  the  valve  body  if  trans- 
mission  equipped.    Saved  any  gaskets  found  between  the  valve 
body  .halves  or  case  to  matched  up  with  the  new  gaskets. 

Removed  the  front  pump  housing.- 

(  )     Identified  if  front  pumps  must  be  removed  with  a  Slid^ 

hammer  or  hammers  by  locating  two  threaded  holes  in  the  pump 
housing  to  connect  the  sli<Je  hammers * 

wtt-h  the- front  pumo  housing  removed*  the  front  clutches  and 
pla^eSry  coSponeSts  removed  by  pulling  them  through  the  front 
opening  in  the  case.    (  )    The  rear  planetary  units  are  taken  . 
ouTfrom  thl  front,  after  the  temoval  of  snap  rings  on  the  output 
shaft.    '(  )    Extension  housing  removed  to  allow  aclc&ss  to  tne  ■ 
governor  distributor  sleeve  and  output  3haft. 

The  clutch  pack  assemblies  disassembled,  using  a  cl^tch_^m:,„^h 
pressing  tool.  First,  the  outside  snaporin^  removed.  The  clutch 
piston  retained  by  a  second  snap  ring. 

SAFETY  CAUTION:    This  map  ring  i3  under  spring  pressure  and  should 
be    removed  only  with  a  compressing  tool. 

(  )    As  tool  removes  the  spring  pressure  by  pressing  on  the  piston 
snap  ring  is  removed.    (  )    As  tool  is  released,  retainer 
and  springs  may  b*  removed.     (  )    Piston  may  be  removed  by 
taping  the  unit  on  a  piece  of  wood  or  by  applying  compressed 
air  behind  the  piston. 

SAFETY  CAUTION i    {  )    safety  glasses  must  be  worn  when  using  an 
air  hose. 

All  the  metallic  components  of  the  transmission  cleaned  in  a 
solvent  tank  (as  necessary) .    The  valve  in  the  valve  body  may  or 
may  not  be  removed  foe  cleaning,  depending,  upon  how  much  con- 
tamination ris  evident  in  the  transmission.     (  )     xf  the  valve 
body  disassembled,  it  is  handled  carefully  so  that  springs  and 
valves  are  not  mixed  up. 

After  cleaning  the  transmission,  parts  inspected  carefully  for  . 
abnormal  wear?    Replacement  parts  normally  will  be  providea  in 
an  overhaul  set,  including  all  servo  and  clutch  seals,  as  well  as 
an  nlcelsary  gaskets.    If  the  transmission  has  very  high  mileage 
or  extensive  wear,  the  clutch  discs  or  shaft  bushings  may  need 
replacement.  * 
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(/  ,    10.    (  )    A  new-seafc  is  Installed  on  each  of  the  clutch  Picons- 
«  »    X  1    4U<  The  naw  seal  stretched  around  the  piston.    (  )    f«*l     .  . 

installed  in  the  correct  direction.    Piston  and  seal  lubricated 
with  transmission  fluid  and  pushed-  into  the  clutch  cylinder. 
'  I  i    Return  sorinq(s)  and- retainer  placed  into  position. 

Astembly^t  compressed, with  the  clutch  , tool  and  the  snap 
V  tila  installed.     t  )    Steel  and  friction  discs  may  then  be 

inslaUed  in  the  cylinder.   (Steel  discs  installed  a t  "ther  end 
of  the  clutch  pack  may  be  thicker  than  those,  in  the -middle.) 

(  )    Tied  the  parts  together  on  disassembly  to  aid  in  reassembl*. 
(  )    (  1    11.    Hew  seal  is  installed  on  each;  of  the  servo  pistons: 

If  servo  use  a  bonded  seal  requiring  a'  new  piston  and  «al  to  be 
replaced  as  a  unit,  piston  and  seal  are  lubricated  with  trans- 
mission fluid  and'.'nstalled  in  the  piston  bore. 

then  be  instilled  through  thereon t.  case  opening,     (  )  Clutch 
•  packs  Le  instilled  and  the  front  pump  bolted  in, place. 

(  )  Front, pump  bolts  torques.     I  )    After  reassembly,  recnecked 
.the -end-play  with  a  dial  indicator 


(  ) 


(  ) 
(  ) 


<  > 
(  ) 
(  ) 

(  ) 
(  ) 

(All 


i  1-*  t  \  Rftolaced  all  the  check  balls  in  the  case  passages.  (  )  Psed 
*       *    the  correct  gaskets-to- mount^the  -valve  .bodyan.pXace.  on  the  cafceu 

t  i    ?n*h»ii2d  filter  screen.     (  )    Adjust  the  band  or  bands  to  , . 

the  pJop«^SciiLiti*nL    <f  >  \  kecked  that  all  the  linkage 

inside  the  transmission  properly- connected.  f 

)    14.    Replaced  the  pan  and  pan  gasket*  .  * 

>    15      t  )    Following  the,  overhaul  instructions,  assembled  the  tjrans- 
•  mission      (  )    Adjusted  and  checked  tolerances  ad  directed. 

I  )    Checked  to  be  sure  that  binding  does  not  ex<*t  in  the  power 
train  or  torque  converter.    (  )    Installed  new  gaskets  and  seals. 

)--16.    If  applicable,  bench-checked  oil  pressures  according  to  the 
•   manufacturer's  specifications.  -  4 

,    17.    installed  transmission  assembly  in  the  car  and  attach  the  shifting 
controls. 

)    18.    Adjusted  the  shifting  controls*  ~ 

Payed  specific  attention  linkage  connected  to  the  carburetor, 
if  equipped. 

)    19.    Filled  the  transmission  according  to  the  manufacturer's 
instructions. 

)    20.    Tested  oil  pressures  and  band  adjustments  according  to  the 
.manufacturer's  instructions. 

terns  applicable  rau3t  be  checked  satisfactory.) 


U  *  'Unsatisfactory 
S  *  Satisfactory 
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Unit  8.0  B  -  Drive  Train  With,  Manual  Transmission  Maintenance  and  Repair 


Answer . Sheet 
Task  8.02 


I. 

shaft 

.2. 

retainer 

3. 

seal. 

4. 

bushing  and  rollers 

5. 

seal 

6. 

retainer 

7. 

sliding  yoke 

8. 

retainer 

9. 

seal 

10. 

bushing  and  rollers 

11. 

bushing  and  rollers 

12. 

seal 

13. 

retainer 

14. 

cross 

15. 

retainer 

Task  8.01  and  8;05 

1.  clutch  housing  cover 

2.  flywheel 

3.  driven  plate  assembly  ^ 

4.  pressure  plate^  anti^cover  assembly 

5.  throwout  bearing 

6.  clutch  fork 

7.  clutch  housing 

8.  clutch  fork  ball  stud 

.  T-8-Ans,  1" 
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Unit  8..0  B  -  Drive  Train  With  Manual,  Transmission  Maintenance  and  Repait 
Answer  Sheet  (Con't.) 


/ 


Task  8.05 

1. 

2. 

3. 

4'. 
5. 

6.  / 

/ 

7. 

8. 

9. 
10. 
11. 
12. 
-13. 
14. 
15. 
16. 
17. 
18. 

Task  8.07,  8.08,  and  8.09 
1. 
2. 
3. 
4. 


/ 


/ 
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,.    ■        .  ,  A 

5. 

6.  • 
7. 

8.  - 

9. 
10. 
11. 

Tasks  8.10,  8.11,  8.12  and  8.13 

a.  pinion 

b.  ring  gear 

c.  differential. pinion  shaft 

d.  differential  case 

>  e,     differential  case  cover 

f .  differential  side  gear 

g .  flange 
Multiple  Choice 

1. 
2. 
3. 
4. 
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UNIT  9.0  -  WHEELS  AND  TIRES 


OUTCOME-REFERENCED  TESTS 


TRUE-FALSE 

* 

1.   To  remove  a  wheel  from  a  car,  you  first  set  the  parking 

'  brakes  r 

2.   When  inspecting  a  tire,  you  notice  that  the  treadwear" 

indicator  is  showing,  and  the  tread  depth  is  1/16  inch  or 
less*  The  tire  is  safe  for  the  driver  to  make  a  500  mile 
trip. 

3#   After  raising  a  car  so  the  tires  are  about  2  inches  off  the 

floor,  you  would  proceed  to  remove  the  wheels  by  remoying  the 
loosened  nuts  holding  the  wheel  to  the  hub.  Then,  remove  the 
wheel.  * 

4.  When  dismounting  a  front  tire,  mark  a  line  across  the  tire  and 
rim  so  that  the  tire  can  be  put  back  onto  the  rim  in  the  same 
position.    This  will  preserve  the  alignment  of  the  front  end. 

5.   When  mounting  a  tubeless  tire,  first  inflate  the  tire  to  fill 

out  the  sidewall. 


T-9-1 
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UNIT  9.0  -  WHEELS  AND  TIRES 
OUTCOME-REFERENCED  TESTS' 


Based  on  the  following  illustrations  of  six  different  tire  wear 
patterns,  identify  the  most  probable  cause  and  the  typical  correction 
actions  that  would  be  recommended. 


RAPID  WEAR 
AT 


SHOULDERS 


RAPID  WEAR 
AT  CENTER 


CRACKED 
TREADS 


I  i 


WEAR  ON 
ONE  SIDE 


FEATHERED 
EDGE 


BALD 
SPOTS 


2. 

PROBABLE  CAUSE 

1.   

2.   

3.   

4.   

5.   

6. 


3. 


4. 


5. 


J 


/ 


incorrect  toe 
excessive  camber 
wheels  unbalanced 
under  inflation 

e.  under  inflation  or  excessive. speed 

f.  over  inflation 


a> 
b. 
c. 
d. 


Describe  the  typical  corrective  action  to  recommend  in  each  of  the  above 
problems  (illustration  1-6)  .    (Short  answers.) 

1.   .  

2.  .  .  

3.  

4.    ;  ___ 

5.  

6.   '  


q  T-9-2 
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Unit  9.0  -  Wheels  and  Tires 

V 

Answer  Sheet 
True-False 

1.  true 

2.  false  (tire  should  ^e  replaced) 

3.  false  (safety  stands  under  framfe,  then  proceed  to  remove  wheel) 

4.  false  (preserves  balance  of  tire  and  wheel) 

5.  false  (about  40  psi) 
.  Probable  Cause 

1.  d 

2.  V  . 

4.  b 

5.  a  ' 

6.  c 


/ 

/ 


\ 
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UNIT  10.0  -'STEERING  AND  SUSPENSION 
OUTCOME-REFERENCED  TESTS 


Task  10.04  ;. 

'  Performance  Job  Sheet 

.Steering  Linkage:    Identification  v-, 

1.    Identify  the  parts  of  the  STEERING  LINKAGE  in  the  spaces  provided 
below:  -  \, 


I. 

2. 


3.  ■ 

4.  _ 

5- 
6. 


7.' 
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Task  10.04  (Con't.) 

2.    Identify  the  parts  of  the  exploded  view  of -the  STEERING  LINKAGE  in 
the  spaces  provided  below. 


1. 
2. 
3. 
4. 
5. 
6. 
7. 
8. 
9. 


ERIC 
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UNIT  10.0  -  STEERING  AND  SUSPENSION 
OUTCOME-REFERENCED  TESTS 


TASK  10.11 

A  rack  and  pinion  steering  system  is  shown  below:    Student  A  says  that 
rack  lash  is  adjusted  at  point' X.    Student  B  says  that  pinion  preload  is 
adjusted  at  point  Y;    Who  is  right? 

  a.  student  A  . 

b.  student  B  » 

c.  both  a  and  b 

d.  neither  "a  nor  b 


RACK 


9 

ERIC 
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UNIT  10*0  -  STEERING  AND  SUSPENSION 
OUTCOME-REFERENCED  TESTS 


TASK  10.25 

The  following  alignment  settings  would  result  in  which  of  the  described 
conditions? 

  a,  left  tire  wear  on  inside,  car  does  not  pull  to  either  side 

b.  right  tire  wear  on  inside,  car  pulls  to  left 

c*  right  tire  wear  on  outside,  car  pulls  to  left 

d»  right  tire  wear  on  outside,  left  tire  wear  on  inside,  car 

pulls  to  left  j 


Readings 


Specs 


Left 

Right 

Left  or  Right 

Camber 

+3/4°  or 
+45'  min. 

-1  1/2°  or 
-1°  30  min. 

0  to  +1/2°  or 
0  to  +30  min. 

0° 

0° 

0°  to  +  1° 

T.oe-in 

.1/16"  or 

1/16 B  to  3/16"  or 
. 16mm  to  . 48mm 

ERIC 
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UNIT  10.0  -  STEERING  AND  SUSPENSION 
OUTCOME-REFERENCED  TESTS 


TASk  10*14  -  PERFORMANCE  TEST  " 

On  a  given  vehicle,  using  tools,  equipment,  and  service  manual 
provided  by  the  instructor;  adjust  worm  gear  end  play  and  hi-points 
in  accordance  with  manufacturer's  procedures  and  specifications. 
Road  test^the  service  vehicle  for  proper  performance.  The 
completed  job  must  be  to  the  instructor's  standards. 

TASK  10.18  -  PERFORMANCE  TEST 

On  a  given  automobile,  using  information,  tools,  and  equipment 
.  furnished  by  the  instructor;  visually  inspect  the  front  suspension 
system  for  worn  or  damaged  parts  and  report  the  findings.  Findings 
must  agree  with  the  instructor's  findings  (100%). 

TASK  10.23  -  PERFORMANCE  TEST 

On  a  vehicle  provided  by  the  instructor,  using  information,  tools, 
and  equipment  to  indlude  a  wheel  balancer  and  wheel  weights  and  a 
wheel  assembly;  balance  the  assembly.    A  static  and  dynamic  balance 
is  recommended.    The  balanced  wheels  and  tires  must  not  exhibit  any 
"wheel  tramp"  (hopping  up  and  down)  or  "wobble"  (shimmy) .    The  * 
maximum  time  allowed  for  the  adjustment  is  one  hour  per  wheel.  The 
instructor's  standards  must  be  met* 

TASK  10.25  -  PERFORMANCE  TEST 

On  a  furnished  vehicle  with  the  front  end  out  of  alignment,  using 
the  special  tools,  equipment,  and  service  manual  provided;  check 
the  wheel  alignment  angles  and  align  the  front  wheel  following  the 
.  manufacturer's  specifications  and  procedures.    The  maximum  time 
allowed  is  two  hours,  but  may  very  depending  upon  the  type  of  vehicle 
as  decided  by  the  instructor.    Adjustment  must  be  to  recommend 
settings.    The  vehicle  must  meet  the  manufacturer's  specifications 
and  the  instructor's  standards. 
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UNIT*  11.0  -  BRAKING  SYSTEM  MAINTENANCE  AND  REPAIR 
OUTCOME-REFERENCED  TESTS 

TASK  11.17 

Identify  the  parts  of  the*  DISC  BRAKE  UNIT  by  writing  the  names  in  the 
spaces  provided. 


1.    1 


TASKS  11.16  -  11.18 

Brake  overhaul  work  generally  requires  special  tools  such  as  the  ones  in 
the  illustration  below.    Identify  these  tools:  l 


638 
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UNIT  11.0  -  BRAKING  SYSTEM  MAINTENANCE  AND  REPAIR 
OUTCOME-REFERENCED.  TESTS 


TASK  11.21  A 

*  « 

Identify  the  parts  of  .the  MASTER  CYLINDER  in  the  spaces  provided. 


1. 

2. 

3. 

4. 

5. 

6. 

7. 

8. 

9. 
10. 
11. 
12. 


13. 
14. 
15. 
16. 
17. 
18. 
19. 
20. 
21. 
22. 
23. 
24. 
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UNIT.  11.0  -  BRAKING  SYSTEM  MAINTENANCE  AND  REPAIR 


OUTCOME-REFERENCED . TESTS 


TASK  11.10  -  CONCEPT^D.EMONSTRATION^  ■  — — ;  

On  a  vehicle  with  possible  braking. system  malfunction  or  problem 
.    (or  using  given  hypothetical  symptoms)  and  using  necessary  tools » 
equipment,  and  materials  as  well  as  provided  service  manual; 
inspect  the  bracing  system  of  the  vehicle  and  diagnose  the  probable 
problem(s) .  t 

(Instructors  note:    Causes  and  corrections  may  be  found  in  a 
number  of  publications  such  as  Auto  Service  and  Repair  by  Stockel,) 

'  The  recoramertded.  corrections  must  agree  100  percent  with  the 
instructor's  recommendation*  or  textbook/service  manual 
recommendations. 

TASK  11.23  -  PERFORMANCE 

On  a  given  vehicle,  usijig  service  manual,  necessary  tools  and 
equipment  provided;  perform  an  operational  brake  inspection  (test) 
•   according  to  the  manufacturer's  procedures  and  tolerances.  The 
inspection  should  be  accomplished  within  twice  the  time  allowed  by 
the  flat  rate  manual.    Note  any  malfunctions  in: 

brake  pedal  and  master  cylinder 
stoplight  r  ditch 

wheel  cylinders  and  brake  shoe  assemblies 
brake  drums 
disc  brakes 
seals 

parking  brake 

brake  lines  and  hoses 

chassie  > 

Drive  the  vehicle  to  test  brake  action.    The  vehicle  should  stop 
quickly,  smoothly/  and  with  no  tendency  to  dive  or  pull  to  the 
side.    The  inspection  findings  must  match  the  findings  of  the 
instructor  100  percent. 

(Note  to  student:    Observe  safety  precautions  during  this  test 
situation.) 
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Student  3  5   D*te 

Action  ______    Instructor/ s  Check  , 


PERFORMANCE  JOB  SHEET 
 ADJUSTING  BRAKES  


Make  of  Car   j. 

Time  Started   

Flat  Rata  Time 


Model   


Time  Finished'   Total  Ti*e 


Special  Toolsr  Equipment,  Parts,  and .Materials 


Lift  jack 
Stationary  jack 
B^rake  adjusting  tool 

■  T 

References 

Manufacturers  Shop  Manual 


Repair  Manual 


Service  Bulletin 


SAMPLE  INSTRUCTOR'S  CHECKLIST 
ADJUSTING.  BRAKES 


U       Recommended  Procedure 


(  )     (  )        1.    Lift  the  vehicle  on  a  hoist  or  jack  and  support  with  jack  stands 

'  SAFETY  CAUTION:    Make  sure  the  transmission  is  in  neutral  and 

the  emergency  brake- is  applied. 

(  )     (  >  Check  the  master  cylinder  fluid  level. 

(  j    (  j       3.    Remove  rubber  plugs  from  backing  plates*  ^ 

SAFETY  CAUTION:    Brake  dust  contains  asbestos.    Do  not  blow 
SAFETY  caution     »™Ju8t  ln  tho  aic  because  it  is  dangerous 

to  breathe. 

(  j     (  )        4..    Locate  the  star  adjusting  wheel. 


(  ) 
(  ) 


(  )        s.    Use  a  screwdriver  cr  brake  adjusting  tool  to  turn  the  adjuster 
in  a  direction  to  expand  the  shoes  against  the  drum. 

(  )        6.    Adjust  the  brakes  in  an  outward  direction  until  the  wheel  is 
difficult  to  turn. 

f  )     (  )        7.    Back  the  adjuster  wheel  off  until  the  wheel  turns  freely  but 

with  a  small  amount  of  drag. 
(  )     (  }       8#    Adjust  each  of  the  other  assemblies  in  the  same  way.  ^ 
(^j  -     9.    Lower  the  vehicle. 

(  7    (  )  -est  drlve  the  vehicle  and  check  bCake  °Pecation* 

SAFETY  CAUTION:    Obtain  permission  from  your  instructor* before 
test  driving  a  vehicle. 

A  ■  Acceptable 
U  »  unacceptable 
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Section 


Instructor1 3  Check   

SPECIFICATION  CARO  WORKSHEET 


Specification  taken  from  publication? 


1.  Year  

2.  Car  Make   

3.  Number  of  Cylinders 

4.  Displacement   

5.  Carburetor  « 


11.    COMPRESSION  PRESSURE 
(Engine  Section) 

-12,    COMPRESSION  VARIATION 
(Engine,  Section)  " 

13.  DISTRIBUTOR  ROTATION 
(Engine  S action )  ' 

14.  AIR  GAP  ADJUSTMENT 
(Supplementary  Information) 

J.5.     PICKUP  COIt,  RESISTANCE 
Troubleshooting  (#3) 

16.  C RANKING  VOLTAGE. 
(Starting  Section! 

17.  OPERATING  VOL? AGE 

.   (Charging  Section) 

13.    COIL  OUTPUT 

(Ignition  Section) 

19      IGNITION  TIMING  , 
(Federal) 

20.  IGNITION  AOVANCS  0  3  2S00  RPM 
(Ignition  Section) 

21.  IDLE  SPEEO 
(Fuel- Section) 

22.  EMISSION  LEVELS 
(Fuel  Section) 

23.  FUEL  PUMP  PRESSURE 
(Fuel  Section) 

24\     FUEL  PUMP -VOLUME 
(Fuel  Section 

25.  COMPRESSOR  DISCHARGE  SIDE 
(A/C  Section) 

26.  REPLACE  FUEL  FILTER 
(Fuel  System) 

27.  PRIMARY  RESISTANCE  (PRESTOLITS) 
*     (ignition  Coil  Section) 

28.  IGNITION  CURRENT 
"(Ignition  Section) 

29.  EGR  MEANS 

(Emission  Control  Section) 

30.  OSAC  TIME  DELAY 

*  (Supplementary  Card) 

31.  TIC  ACTIVATION  TEMPERATURE 
(Supplementary  Card) 


6.  Transmission  type   

7.  w/vto  Anti  Pollution  Equip. 

8.  w/wo  Air  Conditioning   

9.  Spec.  Card  Number-  


T-ll-6 
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10.  Supplementary  Card  Number 
Soec.   .   PSI 


Spec . 

Spec. 

spec. 

Spec .  * ; 

Spec. 

Spec. 

Spec. 

Spec. 

Spec. 
Spec. 

Spec. 
Spec. 
Spec. 
Spec. 
Spec. 
Spec. 
Spec. 
Spec. 


to 


PSI  Max,  Var. 

Rotation 

Inch 


to 


Ohms 


voits  (Min.) 

to         .      volts  8 


i      KV  (Min.) 


to 
to 


TDC  8_ 
o 


RPM 


Cent.  Only 


RPM  (Fed.)  t 

9  RPM  (Fed.) 

  PSI.  3   


to 


PT  S 


to 


Sec.  6 


RPM 
RPM 


PSI 


Mile  Intervals 
to  .  Ohms 

Amps 


Seconds 


.UNIT'  12. p 


COMPUTER  DIAGNOSIS  TEST  REPORT 


Customer  Name 
Address  


. Phone . 


.  Date . 


.City/State. 


License 


Make/Yesr/Modet 
Engine  


Mileage . 


.  Mileage  Since  Tune-Up  . 


 .  Transmission  -  Auto  CI    Std'  □  Air  Conditioning  -  Yes  CI      No  □ 

Carburetor  lgnltlon.Xype_   —  Air  Pump  —  Yes  □        No  f  J       Converter  —  Yes  U      No  □ 

Reason  Fo  ■  Tests   Tested  By  !  _ ,  


TEST  MODE 

TESTS 

RfiAD 

ENTER 
SPECIFICATIONS 

TEST 
RESULT 

GO 

NO 

GO 

#1 

CRANKING 

BATTERY 

COMPUTER 

voirstMiNi 

STARTER  DRAW 

COMPUTER 

AMPS  (MAX) 

"rpm 

CRANKING  SPEED 

COMPUTER 

OYN  OIST  RES 

COMPUTER 

VOLTS  {MAX) 

DWELL" 

COMPUTER 

OEG 

REL  COMPRESSION 

*  COMPUTER 

'  % 

COIL  OUTPUT  - 

COMPUTER 

KVlMIN) 

CRANKING  VACUUM 

VACUUM  GAUGE 

STEAOY 

#2 

ALTERNATOR 
OUTPUT 

PEAK  TEST  SPEED 

COMPUTER 

APPROX.  RPM 

2500 

ALTERNATOR  CHECK 

COMPUTER 

AMPS 

SHOWS 
CHARGE 

#3 
IDLE 

ENGINE  SPEEO 

COMPUTER 

RPM 

DWELL 

COMPUTER 

OEG 

CARSON  MONOXIDE 

COMPUTER 

% 

HYDROCARBONS 

COMPUTER 

PPM 

'NITIAL  TIMING 

COMPUTER 

OEG 

MANIFOLD  VACUUM  * 

VACUUM  GAUGE 

INCHES  (MINI 

PCV  TEST 

RPM  &  VAC  GAUGE 

INCHES  • 

»4 
LOW 
CRUISE 

(SET  ENGINE  SPEEO) 

COMPUTER 

APPROX  RPM 

ISOO 

CARBON  MONOXIDE 

COMPUTER 

HYDROCARBONS 

COMPU\"R 

IGN  SECONDARY. REO 

COMPUTER 

(MINI 

IGN  SECONDARY.  REO 

COMPUTER 

V»MAX) 
.  SUAL 
KVlMINl 
VISUAL 

COIL  POLARITY 

'SCOPS  (DISPLAY) 

~SCOPE(0"lSPLAY) 

SECONDARY  INSULATION 

SCOPE  (OISPIAYJ 

SECONDARY  RESISTANCE  * 

SCC.^E  (RASTER-SHIFT) 

VISUAL 

COIL&CONO  CONDITION 

scope (r a s ter  shift)  

scopeiraster.shift7"* 

VISUAL 
VISUAL 

BREAKER  POINT  CONO 

CAM  LOBE ACCURACY 

SCOPE(RASTER-SHIFT) 

VISUAL 

ALTERNATOR  CONOITION 

SCOPE(SPCO  PATTERNS)' 

EVEN  RIPPLE 

MANIFOLD  VACUUM 

VACUUM  GAUGE 

INCHES  (MINI  ( 

*s 

AUTOMATIC 
POWER 
BALANCE 

CYL  RPMCHANGE. 

COMPUTER                   1  BASE  SPEEO 

I 

2 

3 

4 

S 

6 

7 

a 

EVENNESS 

#6 
SNAP 
ACCELERATION 

PEAK  TEST  SPEED 

COMPUTER                                   I  APPROX  RPM 

'  2500 

CARBON  MONOXIDE 

COMPUTER  j%(MAX» 

PLUG  NO 

COMPUTER                                   1            C  * 

\.  *  *  .  " 

1 

2 

3 

4 

5 

6 

8 

KVtMAX* 

1- 

9 

ERIC 


#7 
HIGH 
CRUISE 

(SET  ENGINE  SPEED) 

COMPUTER 

RPM 

2500 

DWELL 

COMPUTER 

OEG. 

0 WELL  VARIATION 

COMPUTER 

OEG  (MAX  » 

f'MING  ADVANCE 

COMPUTER 

OEG 

INITIAL  ♦  AOVANCE 

COMPUTER 

OEG 

CARBON  MONOXIDE 

COMPUTER 

% 

HYDROCARBONS 

COMPUTER 

PPM 

CHARGING  VOLTS 

COMPUTER 

volts 

INCHES  ~ 

MANIPOLO  VACUUM 

VACUUM  GAUGE 

an 
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UNIT  12.0 


SUN  TUT-915/9x  xi 


ENGINE  PERFORMANCE  TEST  REPORT 


Customtr  Niimt. 


jUik»/Y#^r/Modtl. 
Englnt. 


Carburttor, 


Rwwon  For  TttUi 


.Phont. 


.Ottt. 


__Clty/Statt_ 
.Mlleagt  


_LIctn«t. 


,  Mlltag*  Slnct  Tunt-Up_ 


.Ignition  Typt 


Tr«ntmlctlon-Auto    □    Std    □  Air  Condlllonlng-YM    □    No    □ . 

 l.  Air  Pump— Ym    □    No    □      Convert*— yIs    □    No  □ 

 ,  Tttttd  By   


READ 

ENTER 

TEST 

GO 

NO 

TEST  MODE 

TESTS 

SPECIFICATIONS 

RESULT 

GO 

CRANKING  I  BATTERY.  STARTING 
BATTERY  VOLTAGE)  SYSTEM 


VOLTMETER 


VOLTS  (MIN) 


2. 
3. 

5. 
6. 

7. 

8. 
9. 

10. 
11. 
12. 
13. 

14. 
15. 

16. 

17. 


DWELL 


BREAKER  POINT 
SETTING 


OWELLMETER 


DEGREES 


DWELL 
VARIATION 


DISTRIBUTOR 
MECH. COND 


OWELLMETER 


DEGREES 


IDLE  SPEED 


IDLE  SPEED 
ADJUSTMENT 


TACHOMETER 


RPM 


INITIAL  TIMING 


SPARK  TIMING 
SETTING 


TIMING  ADVANCE 
UNIT 


DEGREES 


TIMING  ADVANCE 


MECH  ANDVAC. 
ADVANCE 


TIMING  ADVANCE 
UNIT. 


DEGREES 


COIL  POLARITY 


COIL  AND  • 
SYSTEM  POLARITY 


SCOPE  (DISPLAY) 


VISUAL 


MAXIMUM 
COIL  OUTPUT 


COIL,  COND. 
IGNITION  PRIMARY 


SCOPE  (DISPLAY)  / 


KV(MIN) 


SECONDARY 
CIRCUIT  INSUL 


HIGH  TENSION 
WIRES.  CAP,  ROVOR 


SCOPE  (DISPLAY) 


VISUAL 


SPARK  PLUG 
FIRING  VOLTAGE 


WIRES, 

PLUG  &  ROTOR  GAPS 


SCOPE  (DISPLA^) 


VISUAL 


SPARK  PLUGS 
UNOER  LOAD 


SECONDARY 
CIRCUIT  COND 


WORN  OR  FOULED 
SPARK  PLUGS 


SCOPE  (DISPLAV) 


KV(MAX) 


PLUGS,  WIRES,  CAP, 
ROTOR  RESISTANCE 


SCOPE (RASTER) 


VISUAL. 


COIL  AND  COND 
CONDITION 


COIL  WINDINGS, 
COND.  LEAKAGE 


SCOPE (RASTER) 


VISUAL 


BREAKER  POINT 
CONDITION 


POINT  CLOSE, 
BOUNCE,  OPEN  ARC 


SCOPE  (RASTER) 


VISUAL 


CAM  LOBE 
ACCURACY 


CYL.  TO  CYL.  TIMING 
DIST  BREAKER  CAM. 


SCOPE 

(SUPERIMPOSE) 


VISUAL 


ENGINE 


TACHOMETER 


BASE  RPM 


CYLINDER 
POWER  BALANCE 


SHORTED 
RPM 


1  " 


CHARGING 
VOLTAGE 


GEN  ALT 
VOLT  REG. 


VOLTMETER 


6 


VOLTS 
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